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* Switchmode power supplies 
*- Paging technology 

- Fire apparatus radio installation 
¢ Mobile data networks 

¢ Tower construction planning 
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‘ bs eed A. DECIBEL 


oie) PRODUCTS 


Imagine One Antenna Per Cell Site Sector, Instead a Three. 


Don't let a massive exterior detr 


Ou YelleliPdelite iq 
mag s es and keep $ porte working longer. In fact, exhaustive tests ave we 
1.6 dB improvement for hand-held phones at cell sites that use Diver sity Master. As a result, customers talk 
longer, an id you keep revenue rolling in And YOU can wrap thr ree 
antennas around a monopole for a sleek, new look. Can gg Seon co 


Dallas, Texas 75356-9610 
Order Hotline 1-800-676-5342 
Order FAX 1-800-229-4706 
214-631-0310 

FAX 214-631-4706 


Call Decibel Products today to learn more aboul 
the Diversity Master family of combination Tx/dual 
polarization Rx antennas. You'll look great 
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The 10-site radio controller 
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cross-mute display 


_ = Clock/audio-level/ 


|, optional 


Vega’s C-5111 10-line/4-frequency console 


ega‘’s Model C-5111 compact, eas- 
Vi rack-mounted, ten-line /four- 

frequency radio control console 
provides instant PTT, timed mute, and 
other most-needed features. This tone- 
format console allows you to quickly 
select one or any combination of up to 
10 remote base stations. A second 
speaker allows you to monitor (with in- 
dividual volume controls) any combi- 
nation of those 10 stations that are not 
already selected for TX/RX control, 
Instant PTT switches allow immediate 
response toa call ona particular “se- 
lected” or “unselected” line, without 
disturbing the programming of the “se- 
lected” simulcast group or line. 

Standard features available on the 

cost-effective and versatile C-5111 con- 
sole include: 


@ SELECTED switches for select- 
ing any combination of lines 
for transmitting and receiving 


m UNSELECTED switches for 
monitoring any combination of 
unselected lines 


@ TX ALL (simulcast) switch for 
selecting all lines for both trans- 
mit and receive 

® RX ALL switch for monitoring 
all unselected lines 

@ Separate speakers and volume 
controls for “selected” (TX / 
RX) and “unselected” (RX- 
only) audio 

= GROUP SELECT switch for 
easy selection of TX/RX line 
combinations 

=m TIMED MUTE switch to mute 
“unselected” audio temporarily 

m™ Separate volume controls for 
each “unselected” line 

=~ =Instant-PTT switches for each 
line 

@ = Line-activity LEDs (function 
on all lines, selected or not) 

@ Heavy-duty 120/240-V.- power 
supply (also runs on 12 Vic) 

Options 
@ DCA-3 external three-line 


adapter for DC-format lines 


™ Gooseneck and desk micro- 
phones, headsets, footswitch 


m@ DTMF pad 
B Cross mute 


@ Clock, audio-level bargraph, 
and cross-mute indicators 


m Rack-mount kit 


The C-5111 has the flexibility to ac- 
commodate most any multiline console 
requirement. Call 1-800-877-1771 (toll- 
free) now for full details on the C-5111 
console. 


A MEGAN 


a MARK IV company 
Signaling Products Group 


9900 East Baldwin Place 
El Monte, California 91731-2294 
Telephone: (818) 442-0782 
Toll-Free Telephone: 800-877-1771 
Fax: (818) 444-1342 
FaxBack: (818) 444-2017 
Toll-Free FaxBack: 800-274-2017 
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Technical information tor paging, SMR and private wireless networks 


features 


10 Towers benefit local 
efforts at revitalization 
and growth 

Henry J McGinnis, P.E. 
Attractive towers overcome 
objections to allow optimum 
placement to support greater 
coverage and to generate maxi- 
mum rental income. 


Designing for power: 
Using switchmode 
supplies 

David Ludvigson 

Use the LT-1070 switchmode 
ICs to make highly efficient 
power supplies for dc-powered 
RF equipment that save space. 


Paging technology: 
Systems and services 
Lynne Stewart 

Part 1—Here is a look at the 
technology behind the fast- 
growing paging industry. 


Radio installation tips 
for fire fighting 
equipment 

Donald E. Koehler 

Involve customers early when 
installing communication sys- 
tems in fire fighting equipment. 


An introduction to 


mobile data networks 
Dan Monopoli 

Use your applications provider 
as a sounding board and obtain a 
commitment regarding functions 
that it provides now and that it 
plans to provide as you define 
your network requirements. 


On the cover: The Landmark tower in Mes- 
quite, TX, has an aesthetic design and nighttime 
wash lighting (augmented for this photograph) 
that have made the tower popular. See Henry J 
McGinnis’s article on page |8. 


46 The ABCs of 

communications towers 
Betty J. Pilar 

Determine initial and future 
uses for your new tower. Select 
a tower manufacturer and a 
tower installer with good repu- 
lations. Inspect and maintain 
your tower regularly. 
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Scanning. 


6 Calendar 


8 Technically speaking 
Harold Kinley, C.E.T. 
RF switching with PIN diodes. 


61 Regulating technology 
Robert H. Schwaninger Jr. 
The spectrum and loan 
scandal. 


63 News 


PCS Development signs agree- 
ment with Westlink Paging. 


64 New products 


Brown and Schwaninger is the 
“Readers’ Choice.” 


69 Literature 
70 People 
71+ Classified ads 


88 Ad index/hot line 


Find advertisers quickly. 


Mobile Radio Technvlogy (ISSN 0745-7626) is published 
munthly by Intertec Publishing Corporation, 9800 Metcalf, Over- 
land Park, KS 66212-2215, and mailed free 10 qualified persons 
within the United States and Canada. Second-class postage paid 
at Shawnee Mission, KS, and additional mailing offices. POST: 
MASTER: Send address change to Mobile Radio Technology, 
P.O. Box 12960, Overland Park. KS 66282-2960, 
SUBSCRIPTIONS: Non-qualificd persons may subscribe at the 
following rites: United States and Canada: one-year; $30,00. 
Qualified and non-qualified persons in all other countries; one- 
year, $40.00 (surface mail $105.00 (air mail). Subseription in- 
formation; P.O, Box 12937, Overland Park, KS, 66282-2937. 
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Mobile Radio Technology 


With 17 years of experience and a 17 " d 
presence in 94 countries, ‘Transerypt ears an 
International has established itself as r 
the rock solid leader in mobile radio O94 ( O i i i i ; i : es 

security. Transcrypt International’s 1 


comprehensive line of voice security One Company Has Emerged 
products offers the key features to : s 
‘To Become the Rock Solid Leader in 


secure almost any mobile radio 


system: Mobile Radio Security 


* Unsurpassed voice quality 
* Patented Continuous Sync. Process 


* Compatibility With Over 1500 
Types of Radios 


* Affordable 


* Various Security Levels to Meet 
Your Needs 


* Compact Size 
* Minimal Power Requirements 
* Over-The-Air Reprogramming 
* Applicable to Existing Systems 


If you have any questions about how 
Transcrypt International can secure 
your mobile radio system call: 


1-800-754-1488 


f. 
orld Lea 


in Secure 


and Wieless 
A mMMmMunic ation 


T NSCRYPT” 


. 
genase: 


4800 NW Ist Street * Lincoln, NE 68521 
800-228-0226 * 402-474-4800 * Fax 402-474-4858 
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Scanning... 


Oh boy! Maps and TV! 

Ever been riding in a car with someone 
who reads maps while driving? That habit 
unnerves some passengers, yet some driv- 


ers seem to have to look at the map for 
themselves to understand the route to their 


destination. Pull over and stop to look at 
the map? No way! Let the passenger read 
the map and give directions? Un-uh. 
How about the driver who watches tele- 
vision while behind the wheel? That hasn't 
been much of a problem—yet. In several 
states, in fact, it has been illegal to place 
any “TY-type receiving equipment” in 
automobiles, including Florida, Kansas, 
Maryland, Nevada, Pennsylvania, Tennes- 
see, Texas, Utah and Wyoming. Until now. 
Thanks to the advance of technology. 
Wireless communications networks 
now can relay vehicle navigation infor- 
mation for display on small monitors 


(about 7 inches wide) to assist the driver 


in finding the way, These devices allow 
drivers to send emergency distress sig- 
nals. receive directions, check their cur- 
rent location on a map and track mileage 
information on trips. 

With the Consumer Electronics Manu- 
facturers Association leading the way, the 
nine states that restricted TV-type receivers 
in automobiles have amended their laws to 
permit the use of vehicle navigation devices. 

We like maps. We like TV. too. With 
a vehicle navigation device in our car, we 
get to watch maps on TV. What could be 
better? We may have to give up taking 
passengers, though. They're just too #er- 
vos. (You know who you are.) 


Phone cops 
Cooperating with federal authorities 
and taking self-protection against cellular 


fraud to a new level, NewVector techni- 
cians in Santa Fe. NM, helped U.S. Secret 
Service agents to arrest three suspects on 
Jan. 9. The Secret Service has primary 
jurisdiction over cellular fraud crimes. 

Hundreds of thousands of dollars worth 
of long-distance calls were initiated dur- 
ing a six-week period on cellular phones 
illegally programmed with identification 
numbers that would have caused unknow- 
ing, legitimate subscribers to be billed for 
the calls. About 95% of the fraudulent 
charges were identified before they 
reached NewVector customers’ bills. Pro- 
gramming cellular phones to steal service, 
a process known as “cloning,” involves 
emering stolen phone numbers and elec- 
tronic serial numbers into other handscts. 
Once a phone has been cloned. unlimited 
calls can be placed that are billed to the 
original account. Cloned phones often are 
used in “call sell” operations in which 
thieves sell calls to individual users for a 
fat fee. 

Fraud analysts with US West Cellular, 
Which does business as NewVector, de- 
tected an unusually high number of inter- 
national calls on several cellular phone 
numbers in Phoenix. The technicians 
tracked the phones as they moved from 
Phoenix to Tucson, AZ, to Albuquerque. 
NM, and then to Santa Fe, NM. Using 
radio direction-finding equipment, the 
technicians pinpointed the source of the 
fraudulent calls to a motel. Private inves- 
ligators hired by the cellular company 
kept the motel under surveillance until 
federal agents could obtain warrants to 
search the motel rooms and make the 
arm©esls. 

Support from the Secret Service and the 
Oth Judicial District Attorney's Office in 
New Mexico was considered by US West 
Cellular as critical to the successful ap- 
prehension of the suspects. “If they had 
not acted when they did, it’s possible the 
suspects would have left town in a matter 
of hours,” said company spokesperson 
Lisa Bowerstock. 

As unfortunate us itis that cellular tech- 
nology allows phone numbers and elec- 
tronic serial numbers to be stolen, at least 
network traffic analysis methods have 
been developed to detect fraud. and the 
venerable techniques of radio direction- 
finding help system operators to find the 
thieves. 


What’s a fair price? 

Cellular fraud costs the industry an es- 
timated $3 billion per year. Some con- 
sumer groups suggest that “price- 


gouging” by system operators costs the 
public twice that much per year. They 
claim that because only two operators 
serve cach market, providers can keep 
prices higher than they should, and con- 
sumerists consider it to be gouging. 
Cellular companies say they charge 
what is necessary to recover capital con- 
struction costs. Critics claim these costs 
were recovered during the first 18 months 
of operation in most metropolitan areas. 
Whether the 18 months estimate is true or 
not, are capital costs still being recovered 
10 years after most systems were built? 
The next defense, first heard about 
1989, was the need to bank money to 
convert analog systems to digital, Few 
systems have converted, and maybe only 
a few more conversions are likely, Less- 
expensive technologies are available to 
increase capacity. and estimates of capac- 
ity requirements have been reduced in the 
face of potential competition from per- 
sonal communications service (PCS) sys- 
tem operators, Competition may succeed 
in bringing down cellular service prices 
where regulation and protest have failed. 


Blizzard of °96 

The east coast froze in early January's 
Blizzard of °96. Here's a quick check of 
what's still frozen at the FCC in Wash- 
ington, DC: 

* 220MHz SMR applications. 

* S00OMHz SMR applications. 

* 900MHz SMR applications. 

* 800MHz General Category 

applications. 

¢ 800MHz interservice sharing 

applications. 

Last fall, the FCC processed 40,000 
SMR applications filed before the freeze 
and found that 6.500 could be granted. 
Petitions filed in connection with the pro- 
cess are preventing licenses from being 
issued, Tf and when the licenses are is- 
sued, an estimated 12,000 new channels 
may be built, representing healthy busi- 
ness for equipment manufacturers, 

Some of the freezes (moratoriums on 
accepting new applications) will never be 
lifted. with the current application pro- 
cess to be replaced by an auction process. 
In the near future. new business may be 
focused on business and industrial com- 
munications systems below S00MHz, op- 
portunities in spectrum refarming and 
new public safety system construction, 

Dan Bishop 
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We’re shipping the new Motorola 
R-2670 with secure test capability. 


Big news! The new R-2670 Communications System === 
Analyzer with SECURENET™ is now available for 
shipping! Bigger news yet: The R-2670 replaces our 
R-2000 series units and is the only test platform 
available that supports Motorola DES, DES-XL, DVP, § 
DVP-XL and DVI-XL encryption algorithms! 


Designed with encode and decode testing capability, J 
the R-2670 also provides total testing parameters for 
Motorola SECURENET™ radios, including MTS2000™, 
SABER™, EXPO™, SYNTOR™, SPECTRA™ — and it } 
can accept customer or test keys for encryption. 
In addition, the R-2670 can perform Bit Error Rate 
(BER) testing. 

To arrange a demo or for additional information 
on the Motorola R-2670 with SECURENET™, call 
Communication Test Equipment today. Priced from 
$18,900 US. (list). 


R-2670 FOMA DIGITAL 
COMMUNICATIONS SYSTEM ANALYZER 


800-505-TEST _TES T ) MOTOROLA 


FAX: 818-365-5742, Dept. 439 - yc Ol 7] 
we «| TRUST. 
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March 


11-13—Western States Regional Conference of the International 
Association of Public-Safety Communications Officials, Riverpark 
Convention Center, Spokane, WA. Contact: Pamela Ratcliffe, 206- 
774-3583. 

17-20— Energy Telecommunications and Electrical Association, Dal- 
las Convention Center, Dallas. Contact: 214-235-0655. 

25-27—Wireless, sponsored by the Cellular Telecommunications Indus- 
try Association. Dallas. Contact: 202-785-0081. 


April 

24-26—International Wireless Communications Expo, Las Vegas Con- 
yention Center, Las Vegas. Contact: 800-828-0420. 

29-May 1—Ychicular Technology Conference, sponsored by IEEE 
Vehicular Technology Society, Westin Peachtree Hotel. Atlanta. Con- 
tact: Jim Worsham, 404-804-3543. 


May 

14-17—PCIA Spring Government Conference, sponsored by the Per- 
sonal Communications Industry Association, Washington Hilton, 
Washington, DC. Contact: Nancy Palleschi, 202-467-4770. 


29-31—Canadian Wireless, sponsored by the Canadian Wireless Tele- 
communications Association, Metro Toronto Convention Center, 
Toronto. Contact: 613-233-4888. 


June 

16-20—UTC National Conference & Exhibition, sponsored by UTC. 
The Telecommunications Association, Marriott Hotel and Bartle Hall 
Convention and Civic Center, Kansas City, MO. Contact: 202-872- 
0030. 


z EGULATORY ‘CONSULTANT. 
‘Robert H. Schwaninger ae 
: Flees kal Bee SEG 


Samuel J. Klein, Presiden Callslar 
bs Park, NY 
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24-27—Supercomm, sponsored by USTA and TIA, Dallas Convention 
Center, Dallas. Contact; 202-326-7300, 


July 

11-13—Communications Expo/Show of the Americas, Miami, FL. 
Contact: 305-229-9992, 

14-17—Forestry-Conservation Communications Association annual 
conference, Howard Johnson Plaza Hotel, Madison, WI. Contact: Tom 
Tuttle, 608-246-7998. 


August 

11-15—International Association of Public-Safety Communications 
Officials (APCO) National Conference, San Antonio, TX. Contact: 
800-949-2726. 


September 

19-21—Personal Communications Showcase, sponsored by the Personal 
Communications Industry Association, Moscone Convention Center, 
San Francisco. Contact: 800-326-8638. 


October 


30-Noy. 1—WirelessWorld Conference and Exposition, sponsored by 
Cellutar Business and Mobile Radio Technology magazines, Orange 
County Convention/Civic Center, Orlando, FL. Contact: Susan Link, 
913-967-1969. 


November 

15—Radio Club of America, Communications Symposium, 87th Anni- 
versary Dinner and Awards Presentation, New York Athletic Club. 
New York. Contact: Ron Formella, 201-652-6811. 


USA: The code for users of the Transaction 


© at 508-750-8400. Organi- 
- zations oF individuals. with | large quantity photo- ~ 
ORY or-reprint requirements should contact 


MICROFILM COPIES: Copies elissiies oy calen- 
dar year are available on‘ microfilm: fort 992, 4993 
~and:1994. Older issues.are scheduled for micro- 
UMI at P'0. Box: 1346; Ann. 
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POWER ON... 
with ASTRON. 


dua Irma 


Astron Corporation is the leading manufacturer of high-quality 
power supplies and converters for the land mobile industry. 

With the new SL-11 series of low profile power supplies, specifi- 
cally designed for base station applications, the setup is simple, 
easy and looks attractive. Just mount the radio, with the mounting SL-117R-RA 
pads (supplied with the power supply), to the top of the SL-11A 
(2%"Hx7%"W x9%"D) or the SL-11R (2%4"Hx7"W x 9% "D). 
The power supplies are very well regulated and will provide 11 
amps of current at a 50% duty cycle. The units have fold-back 
current limiting to protect them from overload and short circuit, 
and an overvoltage protection feature to protect the radio should 
the output voltage exceed a safe level. All SL series units are avail- 
able in dark gray or black. 

Power supplies and converters from Astron: our unsurpassed 
quality and reliability have made us the #1 choice in the communi- 
cations industry. 
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9 Autry, Irvine, CA 92718 
rN Ss T FR Oo Ni Telephone: 714/458-7277 


CORPORATION Facsimile: 714/458-0826 
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echnically speaking 


RF switching with PIN diodes 


By Harold Kinley, C.E.T. 


If you have worked in the radio commu- 
nications field for long, you remember 
when antenna switching was done by re- 
lay. In fact, many sets still use relay 
switching. Relays are mechanical devices 
(moving parts), and with any mechanical 
device comes wear and tear. Remember 
cleaning the relay contacts as part of pre- 
ventive maintenance? Not only did the 
contacts become dirty and pitted, the con- 
tacts on some relays had a habit of becom- 
ing out of alignment. People using radio 
equipment with dirty or misadjusted relay 
contacts often would complain of an “in- 
sensitive receiver.” Usually, troubleshoot- 
ing was easy: Simply measure the resis- 
tance of the contacts with an ohmmeter or 
bypass the relay temporarily to observe the 
result. 

Besides the problems with dirt, wear and 
misalignment, the mechanical relay has the 
disadvantage of higher cost and larger 
space requirement. The space requirement 
is not as important in base stations as it is 
in mobile and portable equipment. 


PIN diode 
The word PIN is an acronym for posi- 
tive intrinsic negative, which refers to the 


Kinley, a certified electronics technician, is re- 
gional communications manager, South Carolina 
Forestry Commission, Spartanburg, SC. He is a 
member of the Radio Club of America. He ts the 
author of Standard Radio Communications 
Manual; With instrumentation and Testing Tech- 
nigues, which is available for direct purchase, 
Write to 204 Tanglewylde Drive, Spartanburg, 
SC 29301. 


Figure 1. (A) represents a typical PN junction 
diode. (B) indicates a PIN diode. Notice the in- 
trinsic layer separating the “P” and “N” sec- 
tions. 


diode’s construction. Heavily doped “N” 
and “P” sections are separated by an “in- 
trinsic” section of silicon that acts as an 
insulator, (See Figure | below left.) When 
forward bias is applied to the diode, the 
intrinsic region is injected with carriers 
from the “N” and “P” sections to allow the 
intrinsic region to become conductive. A 
normal PN junction diode, shown in Fig- 
ure 1A, has a fairly high junction capaci- 
tance and, therefore, would leak RF sig- 
nals through the junction capacitance. The 
thickness of the intrinsic region of the PIN 
diode substantially reduces the capaci- 
tance. This makes the PIN diode quite 
suitable for RF-switching applications. 

The forward-biased PIN diode behaves 
as a pure resistance at RF frequencies. The 
RF resistance of the PIN diode can be 
varied from less than 19 to more than 
10,0000 by controlling the bias current 
through the diode. Although it is true that 
most diodes behave in a similar manner, 
the PIN diode is specifically designed to 
cover a wide range of resistance with good 
linearity and low bias current, PIN diodes 
can be connected as shunt (parallel) or 
series devices and often are used in series- 
parallel combinations. 


Typical circuits 
Basically, a PIN diode can be used to 


perform almost any type of RF switching. 
Some of the more common uses are de- 
scribed here in simplified form. 

O Antenna TX/RX switch. Figure 2 be- 
low shows how PIN diodes can be used 
for antenna TX/RX switching. When 
+12V is applied to the top of R2, bias 
current flows through R2, L1. D1, the 
quarterwave line section, D2 and RI. 
This flow causes both the PIN diodes, D1 
and D2, to be forward-biased. Because D1 
is forward-biased, the transmitter signal 
will pass on to the antenna. 

With D2 forward-biased, that end of the 
quarterwave transmission line will be at a 
low impedance point. Because a quarter- 
wave section of line causes an impedance 
transformation, the transmitter side of the 
line will present a high impedance to the 
transmitter output signal, This provides 
isolation between the shunt diode, D2, and 
the transmitter output to prevent the shunt 
diode from loading down the transmitter 
output, The isolation can be an actual 
quarterwave section of transmission line, a 
lumped constant circuit or a strip line on 
the circuit board. 

When +12¥V is removed from the top of 
R2, the bias current is interrupted, and the 
PIN diodes are then effectively open. This 


(continued on page 59) 


Figure 2. A simplified schematic of an antenna switching circuit using PIN diodes. See text for 
description of operation. 
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A Powerhouse. 


Centurion is a technological power- 
house when it comes to the design, manu- 
facture and assembly of battery packs. 

Each battery pack is design engineered 
to exacting standards. Battery cases are 
expertly manufactured by Centurion’s 
plastics division. Each cell is routinely 
tested to ensure it meets or exceeds 
specifications. This strict in-house control, 
supported by strategic alliances with 
major cell manufacturers, is a key reason 
why Centurion battery packs are the 
preferred choice to power mobile 
communications around the world. 

Equally important is the power of 
innovative thinking. Centurion was one of 
the first companies to use flex circuits 
utilizing leading edge surface mount 


=n 


device (SMD) technology. Additionally, 
many Centurion batteries are available in 
nickel-cadmium, alkaline, nickel metal 
hydride or lithium ion. 

Regarding custom battery assemblies, 
unleash Centurion’s in-house capabilities 
by simply providing a sketch, drawing, 
sample pack or your Pro-E or Unigraphics 
solid modeling 
drawings on any 
medium—disk, 
modem or tape. 

A powerhouse. 
Tap into it. Call 
800-228-4563. 


Lincoln, Nebraska 68501 
(800) 228-4563/(402) 467-4491 
FAX (800) 848-3825/(402) 467-4528 
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Towers benefit local efforts 
at revitalization and growth 


Aesthetics draw citizen support for tower projects. How’s that again? 
Attractive towers overcome objections to allow optimum placement to 
support greater coverage and to generate maximum rental income. 


Henry J McGinnis, P.E. 


Many cities are struggling to reverse 
the devastating effects of urban flight, 
which leave them with decaying neigh- 
borhoods, abandoned buildings and 
shrinking tax bases. Many times, city- 
owned properties, such as athletic fields 
and parks, become neglected, run-down 
centers for criminal activity that hinder 
any revitalization effort. 

Jackson, MS, took a bold step to com- 
bine revitalization with a dramatic im- 
provement to its city government telecom- 
munications. The city placed a 503-foot 
tower at an abandoned, city-owned athletic 
field that became the primary sile in its 
new trunked radio system. The tower’s 
aesthetic design helps to convert a previ- 
ously unproductive site in a manner that 
brings beauty and distinction to the neigh- 
borhood. Already, an adjoining land par- 
cel is being developed for new housing. 
More growth will undoubtedly follow. 

Although urban flight represents a grow- 
ing problem, progressive cities such as 
Jackson, MS, and Mesquite, TX, have 
taken steps to prevent it. Preventing urban 
flight can be made more complicated when 


Photo 1. The Landmark Tower type II in Mes- 
quite, TX, fits requirements developed by the 
Mesquite Independent School District's and the 
city government's study group. The tower's 
aesthetic design and its nighttime wash light- 
Ing, augmented for this photograph, have made 
the tower popular. 


McGinnis is president of Landmark Tower, Fort 
Worth, TX. The company manufactures the 
Landmark type I and type IT towers, the Skypod 
tower-mounted equipment rooms and the 
Vexcel (vertical excellence) lift elevator de- 
scribed in the article. The MISD complex is 
managed by ATMCO, a part of the Landmark 
family of companies. 
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citizens object to towers. Towers, through 
the communications that they carry, are 
absolutely necessary to maintain city 
services, tO protect personal safety and 
properly, to satisfy consumer communi- 
cations demands and to attract and retain 
businesses. 


Central location 

Maximum coverage and penetration for 
radio-based telecommunications such as 
public safety radio communications, pri- 
vate wireless business networks and cellu- 
lar telephone require a transmission site to 
be carefully located. Towers need to be 
central to the city to provide a wide serv- 
ice radius. 

Decisions about tower placement cause 
turmoil, A city government can expect a 
battle between citizens and service provid- 
ers over every lower construction permit. 
Some permits have been delayed as long 
as six years because of citizen opposition. 
Some permits eventually are denied. Usu- 
ally, citizens suffer the most from delays 
and denials because necessary communi- 
cations systems are not implemented on a 
timely basis. 

What can be done to change the people's 
minds about towers in their neighbor- 
hoods? 

The Mesquite Independent School Dis- 
trict (MISD) needed a tower for its KEOM- 
FM radio station, a tower that could be 
shared by city government and private 
communications services, 


Overcoming opposition 

Mesquite citizens had expressed oppo- 
sition to the prospect of towers popping up 
everywhere across the city. As a result, the 
MISD leadership enlisted the aid of the 
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Photo 2. The need for security and efficiency led to the use of two Skypod tower-mounted equip- 
ment rooms, one at 310 feet, and the other at 400 feet. This view shows the interior of one of the 


rooms. 


City of Mesquite so their combined radio 


communications requirements and those of 


private service providers could be met with 
one project. 

A study group determined that the com- 
bined requirements included the following: 

¢ reliable 9-1-1 services. 
back-up power. 
minimum maintenance. 
privatization of the site technical 
management. 

* securily. 

¢ expandability. 

¢ strength and stability for microwave 
antennas. 

* monitoring of the tower, equipment 


2" x 1/4" BAR 
TYPICAL COAX 
SUPPORT BARS 
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| 


environment and fence, 

* aesthetics. 

The tower shown in Photo | on page 10 
was chosen as the type that would best 
meet these requirements. The communica- 
tions complex was planned so one large 
facility could serve the entire area instead 
of using multiple smaller towers through- 
out the city. The basis for the patent that 
covers the tower is the tower's ability to 
be upgraded and its ability to carry supe- 
rior payload per pound of steel for a com- 
parable structure, 


Rental revenue 


Tower rental space for wireless 
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Figure 1. The structure's folded-plate “U'-shaped leg members allow 
coaxial transmission lines to be placed inside the leg members where 
they are protected from wind loading, ice loading and rifle fire. 


Figure 2. Where they are routed between the tower legs and the transmit- 
ter building, the coaxial cables are protected by tunnels. 
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communications service providers is 
bringing a return on the joint investment 
made by the City of Mesquite and the 
MISD. By constructing the central com- 
munications complex, the city and the 
MISD have turned one of its problems into 
a revenue source. 

The tower's wash lighting at night en- 
hances the beauty and character of the city 
and has made the tower popular. It's wide 
stance virtually eliminates twist and sway, 


making it ideal for microwave transmis- 
sions. The wide stance and triple-leg truss 
design makes the tower reliable with re- 
spect to wind loading and seismic safety 
factors. 

The structure's folded-plate “U"-shaped 
leg members allow coaxial transmission 
lines to be placed inside the leg members 
where they are protected from wind load- 
ing, ice loading and rifle fire. (See Figure 
1 on page 11.) Where they are routed be- 


High noise during firefighting operations is a safety hazard. David Clark 
Company's Apparatus Systems provide clear intercom and radio communication 


regardless of the noise levels. 


Noise-Attenuating Headsets ensure unequaled voice reception with 
maximum hearing protection. Noise-canceling microphones deliver clear 


transmissions at normal voice levels. 


Cail for information and a FREE DEMONSTRATION on your apparatus. 


TEL: (508)751-5800 


FAX: (508}753-5827 


USA 
Giaity 


" 960 Franklin Street, Box 15054, Worcester, MA 01615-0054 
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tween the tower legs and the transmitter 
building, the cables are protected by tun- 
nels. (See Figure 2 on page 11.) Aside from 
security, the tunnels resolve three other 
important considerations; 

(1) The coaxial cables have room to 
make large sweeping turns that avoid kinks 
in the line. 

(2) The tunnels allow the elevators in 
each leg to be stationed at an elevation of 
only six inches above the concrete founda- 
tion for easier loading and unloading. 

(3) Placing the coax below ground level 
prevents it from carrying a portion of the 
tower's high voltage gradient caused by 
lightning. For example, with a potential 
voltage gradient of 300,000V between the 
top of the 515-foot structure and the 
ground during lightning strikes, coax 
routed at ground level would be suspended 
in a voltage gradient of about 5,000V. 
Safeguarding workers and equipment from 
potential injury or damage from voltage 
on the coaxial cable would be an additional 
requirement that is avoided by using the 
tunnels. 

After studying several lightning- 
deterrent systems, my company’s engi- 
neers chose the system manufactured by 
Lightning Deterrent, Wilmington, IL. They 
thought the system would give the overall 
best protection, and after two years of 
operation, the system has proven to be 
satisfactory, 

The need for security and efficiency led 
to the use of two tower-mounted equip- 
ment rooms, (See Photo 2 on page 11.) 
The lower equipment room is at 310 feet, 
and the other is at 400 feet. 


Elevated equipment rooms 

Although some RF equipment is in the 
building at ground level, there are many 
benefits to placing equipment at cleva- 
tion. Less transmission line is required 
to reach the antennas, reducing the line 
cost and improving the effective radiated 
power (ERP). The tower-mounted 
room’s galvanized steel top, bottom and 
inside wall provide good protection in 
that, electronically, they resemble a fara- 
day cage, Each room is provided with 
the following: 

© 15 tons of air conditioning. 

electric toilet. 

¢ halo grounding system. 

¢ 200-pair telephone punch down block. 

« dual-protection fire alarm system. 

¢ fire-suppression systems consisting of 
7% Halon (CO: in the ground building). 

¢ 12 windows to prevent claustrophobia. 

e 400A, 440V primary power service 
and 100A emergency power 

e %" plywood floors. 

e 4” drywall interior vertical surfaces. 
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monitor or scanner and displays user ID and home re- 
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The optional LT-2P application program for your IBM 
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When Monitoring an LTR® Output Channel: 
« Stores/Displays History of System Usage 
¢ Displays Current User ID and Home Repeater 
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* More 


When Monitoring an LTR® Mobile Direct: 
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* More 


Statistics available when computer is connected: 
* Usage Time and Date per User 
* Hits per User 


» More 
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monitor or scanner. Thousands in use worldwide. 
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Photo 3. The landing platforms at each elevated room span the space between the room and the 


interior of the tower. 


Photo 4, Both top 
and bottom land- 
ing platforms at 
each elevated 
room are equipped 
with counter-bal- 
anced hexagonal 
doors in the grat- 
ing for easy open- 
ing. The heavy- 
duty freight eleva- 
tor passes through 
these openings as 
equipment is 
holsted to the vari- 
ous equipment 
room levels. 


¢ insulation on floors, back walls and 
ceiling. 

e individual circuit breakers for each 
radio duplex outlet. 

® fluorescent lighting system. 


The landing platforms at each elevated 
room span the space between the room and 
the interior of the tower. (See Photo 3 to 
the left.) Both top and bottom landing plat- 
forms are equipped with counter-balanced 
hexagonal doors in the grating for easy 
opening. The heavy-duty freight elevator 
passes through these openings as equip- 
ment is hoisted to the yarious equipment 
toom levels, (See photo 4 below.) 

Each equipment room has about 1,000 
square fect of air-conditioned floor space 
that permits ample room for radios and 
microwave antennas. One customer has 
installed 11 8-foot-diameter microwave 
antennas in the lower room, and there is 
much more space still available. The fact 
that the wind-tunnel-tested aerodynamic 
drag coefficient will not be altered by the 
1] antennas makes the selection of the 
tower-mounted equipment room for this 
structure even more credible. The 44-foot 
diameter rooms have nine feet of inside 
vertical clearance to the ceiling. These 
dimensions allow ample horizontal spac- 
ing for antennas mounted on the room's 
top railing and ample vertical space for RF 
equipment installation, The elevated 
rooms allow easy access to the associated 
antenna. 


Elevator access 

Access to the rooms normally is by 
cable-drawn lift units. Most cable-drawn 
elevators are subject to a certain amount 
of wind movement. Together with other 
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undesirable factors associated with 
cable-drawn tower elevators, instability in 
windy conditions led to a two-year devel- 
opment program that included 30 years of 
life testing for a new type of tower eleva- 
tor. The new lift includes the following 
attributes: 

e no cables or gear racks. 

e runs on curved surfaces as well as 
straight surfaces. 

® operator-controlled from inside the 
cab. 

* tambour doors for complete enclosure 
while in motion. 

¢ speeds from 0 to 100 feet per minute 
are possible. 

® choice of power supplies (electric 
Duct-O-Bar or gasoline engine). 

® extensive list of accessories. 


The lift is designed for retrofitting into 
any tower, Plans are being considered to 
replace at least one of the three existing 
elevators in the MISD communications 
complex with the new lift. 


Construction financing 

Financing is frequently an issue. A large 
tower, especially one that is part of a city, 
county or state communication complex, 
usually qualifies for traditional infrastruc- 
ture financing, such as special-purpose 
bonds. Where infrastructure financing is 
unavailable or politically sensitive, the 
“personal property” character of a 
boltdown tower, loaded with equipment 
and accessories, substantially qualifies for 
traditional lease-financing. Some invest- 
ment banking firms specialize in under- 
writing bond issues that directly or indi- 
rectly carry the backing of the municipal- 
ity or other governmental unit. Similarly, 
some large asset-based lenders actively 
seck lease-financing deals for infrastruc- 
ture projects that have the character of 
“equipment” and some form of backing by 
the governmental unit primary user. Fi- 
nally, lo the extent that capacity is built 
into the tower to accommodate outside 
revenue producing lease space, revenue- 
based financing options are made possible 
by using the future lease cash flow as se- 
curity for the financing. 

The MISD facility is a good example of 
a system that meets communications needs 
well into the next century. The initiation 
of this project exemplifies the progressive 
direction and management of Dr. John 
Hern, who has served as MISD superin- 
tendent for many years, and the skills of 
the district's systems engineer, Dennis 


Hevron. 
Bey 


When rao Second Counts, Rely On Orbacom’s 
TDM-150 CRT-Based Console System For Your Critical 


Emergency Communications Needs 


—_—_———— 


Se See 
Lh TOROS 


CAT-Based Console System, 


Modules; Control Modules, As Well As Other Displays, Can Be Adjusted To Meet 
Your Unique Dispatch Operation Conditions. 


As an established leader in the industry, "Drag & Drop" Instant Screen Creation, 
with decades of experience in the design Multi-Function Screen Grid, On-Screen 


and manufacture of sophisticated Alarm Notifications, Windows™ 
communications consoles, Orbacom is Applications and many more user-friendly 
the name to trust for your community’s Operations. The ultimate bottom line is 
critical emergency call and response that you and your community will 
situations. Orbacom’s new generation of appreciate knowing that when it comes to 
TDM-150 Communications Control protecting life and property, you can 
Consoles is not only state-of-the-art, but | depend on Orbacom’s technology to help 
also sets the stage for efficiently you transmit vital instructions, when every 
expediting your immediate emergency second counts. For more information, 
communications needs, as well as please call or fax in your request for free 


effectively fulfilling your ever-expanding _ literature: 609-829-4455/fax:609-829-6980. 
future response requirements. Some 

outstanding features of Orbacom’s Circle (14) on Fast Fact Card 

TDM-150 include Multi-Level Trunking 


Interfaces, On-Line Screen Changes, 
((G onpacom “1° 


SYSTEMS, inc. 
1704 Taylors Lane, Cinnaminson NJ 08077 Tel: 609-829-4455 Fax: 609-829-6980 Windows is » registered (rademark of Microsoft, Inc. 


WOOVEYO 


Designing for power: 
Using switchmode supplies 


Use the LT-1070 and LT-1270 switchmode ICs to make highly efficient 
power supplies for dc-powered RF equipment that save space. Proper 
circuitry adequately filters and regulates the voltage output. 


By David Ludvigson 


With the steady demand for efficient 
output power, one area of amplifier de- 
sign has been largely ignored. Amplifier 
designs may soon incorporate a “new” 
voltage-regulating technology, so let’s 
take a look at switchmode power supplies. 

Computer manufacturers have been us- 
ing switchmode supplies for more than a 
decade. These supplies are not particu- 
larly “clean” as far as spurious outputs 
may go, but they possess several worth- 
while qualities. 

First, they are remarkably small. A 
200W supply sits quietly in a corner of 
most 386 or 486 computers, occupying a 
footprint of perhaps 36 square inches. 

Second, they do not require the utmost 
in input voltage regulation to perform 
well within their rated tolerances. If the 
supply is rated at 5V +10% at 20A, this 
rating holds true with an allowable input 
variation of 90Vac—130Vac. 

Third, these supplies use remarkably 
few components and a minimum of 
heatsinking. In short, they are efficient. 

With these three major attributes in 
mind, let’s take a closer look at “boost” 
or “step-up” switchmode power supplies. 


‘Boost’ mode: the physics 

Historically, many electrical engineer- 
ing pioneers made use of electromechani- 
cal switching power supplies to increase 
output voltages. In essence, they con- 
sisted of equipment diagrammed in Fig- 
ure | above. A modified version of Fig- 
ure | incorporates a diode in place of the 
series switch. (See Figure 2 above.) 

Operation of either version is identical. 
De rail voltage is applied to one end of an 
inductor, The other end of the inductor is 


Ludvigson is a technician in Houston, 


Figure 1. Electromechanical switching power 
supplies increase output voltages. S: is open 
when Sz is closed and vice versa, The duty 
cycle of the combination of S: and S2 deter- 
mines the output voltage (Vour). 


alternately toggled between the source 
voltage and the load (represented in the 
figures as a capacitor). Output voltage 
from the capacitor consists of the rail volt- 
age plus the voltage present across the coil 
as it discharges into the capacitor. Fully 
discharged, the coil merely represents a de 
resistance in series with the load. 
Various ratios of Si “on” time to S: “off” 
time provide a simple voltage multiplier, as 
determined by the following formula: 


V(de out) = V(de inj/(1) — (duty cycle) 
Thus, a 50% duty cycle would result in: 

V(de out) = V(de in}/(1) — (0.5) 
or 

Vide out) = V(de in/0.5 
for a voltage doubler. 

Note that output voltage may be con- 
trolled entirely by changing the duty cycle 
of a “switcher.” 

The inductor 
Achieving maximum performance from 


an inductor requires the solution to sev- 
eral formulas that find: 


+ 
Vin S iE Cc Vour 


Figure 2. A modified version of the electrome- 
chanical switching power supply in Figure 1 
incorporates a diode in place of the series 
switch, Again, the duty cycle of S; (ON/OFF) 
determines the output voltage (Vout). 


O the required value of inductance. 

G the size of wire required to deliver a 
rated current. 

O core size and permeability. 

O the number of turns and insulation 
characteristics required to prevent failure 
of the inductor. 

All these issues are fully discussed in 
Application Note 19, available from Lin- 
ear Technology, 1630 McCarthy Blvd., 
Milpitas, CA 95035, tel. 408-432-1900, 

The major design factor is “delta-1,” the 
allowable maximum current change in the 
inductor as it moves from absorbing cur- 
rent to delivering current to the load. 
Typical “unregulated” supplies can allow 
this value to be as much as several am- 
peres. (See Formula A on page 20.) 

Formula B on page 20 provides a math- 
ematical model representing the maxi- 
mum available power using the induc- 
tance determined by Formula A. R (in the 
second term) symbolizes the effective re- 
sistance of the saturated transistor (emil- 
ter to collector) used in the LT-1070CK 
and LT-1270A. For the 1070, this value is 
typically 0,20. For the 1270, it is typi- 
cally 0.120. The formula is used to deter- 
mine the inductor and switching currents 
being removed from the maximum 
switching current that the transistor can 
maintain. This value is then multiplied by 
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FR. SYSTEMS COM-120B, 
LIGHTNING FAST PERFORMANCE! 


parveimaentt | 


If you have been unsatisfied with the screen update rate 
and keyboard response time of digital service monitors, try the 
new COM-120B. The microprocessor and firmware are designed 
to provide maximum speed for update of operational screens 
and keyboard inputs. As a result, both spectrum analyzer and 
oscilloscope displays appear near real-time and keystroke buffering 
is virtually eliminated. 
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measurements with ease. Some of those features include: 
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* 1 kHz and variable frequency audio modulation sources 

© 2 receiver 

* Bar graph and digital meter presentation 

* Digitized oscilloscope 

* Digitized full scan spectrum analyzer with split screen mode 
* PCMCIA Type II memory card 
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about, contact IFR Systems to schedule a demonstration of the 
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COM-120B is one of the most cost effective service monitors on 
the market today. 
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_ Yin(Vour — Vou) 
(AI)(F (Your) 
where 


F = 40kHz (40 x 10°) 


for LT - 1070CK 
or 
F = 60kHz (60 x 10°) 
for LT -1270A 


Formula A. Use this formula to de- 
termine the value of L for a given 
input and output voltage. 


the input voltage to yield maximum power 
output from the inductor. 


The diode 

The “steering” diode has to perform the 
function of S2 in Figure |. Literally. it 
must be able to “toggle” as rapidly as the 
switching frequency—from full “on™ to 
completely “off-—at a rate of 40kKHz 
60kHz. For this reason, Schottky diodes 
are recommended. Diodes from the 
IN4000 series are ineffective at 60kHz. 
so do not use them. At higher output volt- 
age levels. the “efficiency-factor” of the 
diode becomes less critical, allowing use 


P, = Vn =, 


VeuVour Vin) fy le) , (de )(R) 
2(LMF\Vour) Yo 


Vour 


where 

I» = 5A for LT -1070CK, 10A for LT - 12704 

F = 40kHz for LT -1070CK, 60kHz for LT -1270A 
R = 0.22 for LT -1070CK, 0.122 for LT -1270A 


Formula B. Use this formal to determine the power (in watts) 
available from the inductor in Formula A. 


of silicon fast turn-off diodes, 

As with anything in electronics, where 
there is a voltage drop across a device 
and a current running through that de- 
vice, there will be a power drop. Diodes 
are no exception. In this case, a typical 
Schottky diode will drop about 0.5V. 
This value is multiplied by the output 
current. resulting in 

P = V(voltage drop) I(load). 

Since this is a power /oss, it must be 
included in the determination of overall 
efficiency, and it is subtracted from the 


available power at the inductor. 


The ‘filter’ capacitor 

The “filter” capacitor component 
smooths the output voltage and should 
have a low “equivalent series resistance” 
(ESR) value, ESR values are used to de- 
termine the overall “effectiveness” of a 
capacitor, similar to the use of “Q™ as a 
means of defining the relative merit of a 
coil. To uchieve the lowest ESR, capiaci- 
tors must use the shortest connections pos- 
sible to their respective junctions. As the 
ESR value decreases, the output ripple 
across the capacitor declines, resulting in 
an output devoid of the usual “droops” 
and “sags.” In spite of the high frequency 
at which these “switchers” operate, out- 
put filtering is not just a simple matter of 
throwing a O.1F capacitor across the 
output and hoping for the best! Usually, 
values ringe from 150,F to several thou- 
sand microfarads for these components, 
and capacitors lacking low ESR values 
should be avoided. if possible. In some 
cases it might be practical to parallel sev- 
eral capacitors of the same value to 
achieve acceptable results. 

This component is at the “tail-end” of 


It's a recurring theme 
Whenever we explain 
how powerful! and com- 
prehensive ServicePlus is, 
people can't believe that 
they can get a total ser- 
vice information system 
for such a low price 

From a single point of 
entry (Logbook), you can 
access accurate customer 
data, equipment history, tech- 
nicians, suppliers, service 
contracts, inventory and dis- 
patch, This modular system 
uses look-up tables and pre- 
set defaults to make Work 


ServicePlus modules include 

« SP Manager 

* Logbook (Work 
Orders/Invoicing) 

* Inventory Control 

Service Contracts 

* Dispatch 

* Purchase Orders 

* ACCPAC Plus™, Great 

Plains” or SBT™ 

Accounting Interface 
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Don't let the low 
price fool you. 


ServicePlus’ 


Service Information System 


Hottest Price/ 


$2780 


Order data entry and informa. Buys you SP Manager, 
: : Logbook, Inventory 
tion retrieval fast and easy, Control, and 


Purchase Orders. 


Fax: (613) 521-5595 
BBS/Demo: (613) 521-2105 


STEALTH 
SITES” 


Performance 
in its class! 


Ae, 


ServiceWare 


Corporation 
Tel: (613) 521-7391 


TO FIT ANY BUDGET. 


* CONCEALMENT IS OUR ONLY BUSINESS, 
THAT'S WHY WE'RE THE LEADER. 


ARE ZONING BOARDS 


DOING THIS TO YOU? 
WE CAN HELP... 


RF 
TRANSPARENT 
TOWERS 


* FOR THE ULTIMATE IN SITES “UNSEEN” 


*4 LAB TESTED RF TRANSPARENT 
MATERIALS TO CHOOSE FROM. 


* STANDARD AND CUSTOM APPLICATIONS 


MOT WOK TECHNOLOGES, wc 


6814 Caine Rd. 
Columbus, OH 43235 
Ph. 614-798-8783 
Fax: 614-798-8785 
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HUTTON SOLAR POWER SYSTEMS 
‘-+-PLUG INTO RELIABILITY 


Highly efficient, reliable power can be achieved easily 
and economically with solar electric systems from 
Hutton. The Power Systems Pros at Hutton can assist 
you with the best choices for all types of solar powered 
telecommunications installations. We can provide a 
solution for virtually any condition. Bad power? 
Intermittent power? No power? No problem! 

Hutton makes it easy to power even the most remote 
sites. With Siemens PowerMax™ technology, long term 
proven performance is always guaranteed. 

Call a Hutton Power Systems Pro and get the 
assistance you need to custom design a solar electric 
system to fit your exact application. — | 

Hutton Solar Power... combining exceptional products 
with sensible pricing. 


DALLAS ATLANTA —- CHICAGO DENVER SEATTLE + = MEXICO AW 
FAX 214-299-5264 FAX 770-729-0567 FAX 815-744-8006 FAX 903-820-2809 FAX 206-459-1558 FAX 214-230-5264 -/| 
800-442-3811 800-741-3811 800-495-9313 800-726-6245 800-426-2964 (95) 800-866-2811 
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the switcher—but consider the work it 
must accomplish. First, it must maintain 
a steady de voltage while absorbing en- 
ergy from a coil that might be delivering 
some tens of watts at 40kHz-60kHz. lt 
must also effectively bypass the switch- 


series with the load. It often is possible to 
attain output ripple at less than 50mV 
peak-to-peak across the load using these 
smal] filters. 


Short circuit protection 


ing frequency. 

Switchmode power supplies often have 
output “ripple” that reaches several hun- 
dred millivolts peak-to-peak. To obtain 
cleaner outputs, an LC filter is added in 


nothing to prevent “melt-down” 


Caller ID. It will stop the mikers. 


Digital ANI 


Caller ID will end the stuck mikes 
and stop the horseplay on your 
radios. ID-33 includes time-out 
timer and emergency. Fleet prices 
$69 to $121. 800-521-2203. 


[ese | CONTROL SIGNAL 


1985 S. Depew, #7, Denver, CO 80227 
(303) 989-8000 
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Depe ndable solar electric power systems. 
-Telagommunicaons A 
* Billboard Lighting 

° Cathodic Protection 

* Outdoor Lighting 

* Radio Beacons 

* Recreational Vehicles 

¢ Remote Homes 


* Water Pumping 


Mobile Data Acquisition 


Call for a price quote and 
computerized CAD design. 


Direct Power and Water Corporation 
3455 A Princeton NE » Albuquerque, New Mexico 
1-505/889-3585 or 1-800/260-3792 
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These switchers have nothing “built-in” 
to respond to an output short circuit. With 
the input de rail and output de rail sharing 
an inductor and diode in common, there is 
should 


the load or a capacitor become a dead 
short. About the only device that could 
prevent drastic failure would be a fuse 
placed in series with the “hot” side of the 
load. Better yet, a fuse placed directly 
after the diode would save the switcher 
and inductor should the filter capacitor(s) 
or load fail. 

The value for a fast-acting fuse can be 
calculated by the following equation; 


I(fuse) = (out) X Vout)/V(in). 


Provide a X2 “fudge-factor,” if necessary. 
Observations on the math 

After running through the math several 
times, you will find that “when | double 
the voltage, I halve the current.” Welcome 
to energy conversion! Nothing is free. 

What is very nice about these chips is 
the built-in voltage regulator. Output volt- 
age is constantly being monitored by the 
“feedback” pin, and any change in output 
voltage is immediately compensated for 
by a change in operating duty cycle to 
maintain the required voltage. 


Where to from here? 

I was given an interesting problem. A 
warehouse had a new fleet of forklifts 
with a 12V battery power source. All of 
the data terminals and RF links used laser 
barcode readers and operated from 
28Vde-72Vde with a rated current of 
1.25A. Could I help? 

Within a week, | delivered a working 
prototype. A weck later, it was installed 
and running. My answer? The LT- 
1070CK in a simple variable-voltage con- 
figuration. (See Figure 3 on page 24.) 

Because this supply is enclosed within 
a grounded aluminum box, there is little 
need for extensive shielding. Further, the 
data-linking transmitter is shielded and dc 
decoupled from the 28Vdc-72Vdc 
switchmode supply, so additional filter- 
ing would have been redundant. But I 
built a filter anyway, just to see how ef- 
fective it would be, 

A 10H coil made of 12-gauge wire 
was placed in series with the de output of 
the supply, along with a 100uF capacitor 
as the final output. My 150mV peak-to- 
peak ripple was reduced to less than 1O0mV 
peak-to-peak. 

The voltage regulation is excellent. 
From no load to full-load, the voltage 
drops 0.02V! Not bad for a bit over an 
ampere of current! But even this regula- 
tion was improved, 

Taking the “high” side of the 24K re- 
sistor to an unused terminal post allowed 
me to run a separate “sense” line directly 
to the load junction, Now the circuit was 
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Demand Pertormance 


Today's busy professionals not only expect maximum performance from their antenna, they demand 
it. And no other on-glass antenna on the market can out perform Larsens patented KG. 


Our low impedance antenna is designed for efficient signal transfer with radiating circuit outside the 
vehicle. And the KG’s precision circuit board provides the consistency and reliability that you can 
always count on. 


Larsen’s unique, SuperFlex™ enclosed coil eliminates wind noise and enables the whip to bend and 
bounce back into place. Our durable whips are constructed of rugged 17-7 stainless steel and 
Kulrod® copper plated for maximum RF signal transmission. 


With the smallest footprint in the industry, in fact 16% smaller than other cellular antennas, Larsen’s 
KG provides superior performance as well as a low profile design. 


For performance you can count on, call Larsen toll free at 800-426-1656 (USA) or 800-663-6734 (Canada). (Larsen 
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| | 10H 
Vsw 
LT-1070CK FB ee 


Ve 


L: is made of three 68H, 5A ‘hash’ 
chokes, connected series-aiding 
5A rated 


REGULATED OUTPUT 
25V @ 1.6A 
36V @ 1.0A 
CONTINUOUSLY VARIABLE 


RIPPLE CONTENT <50mV, 
PEAK-TO-PEAK 


*Part No. 542-5248, available from Mouser 
Electronics (800-346-6873). 4 
These are solenoid-wound. Shielding will 
be needed. 


Figure 3. This diagram shows how the LT-1070CK was used to power a bar code reader and RF link from a 12V battery. 


detecting the output voltage directly atthe — mained absolutely stable. 
load and compensating for any FR losses Being somewhat of a skeptic, I decided 
in the interconnecting power lines. The (hesitantly) to touch the top of the LT- 


no-load to full-load output voltage re- —1070CK while it delivered output into a pair 


MODULAR DC-TO-DC 
CONVERTERS 


4000 WATTS IN 
7” VERTICAL 
CK SPACE 


SERIES 1625 
CONVERTER MODULES AND SHELF 


* 24V TO 48V, 20 AMP MODULES 

* 48V TO 24V, 40 AMP MODULES 

* N+1 REDUNDANCY 
PLUG-IN/REMOVAL WITHOUT SYSTEM SHUTDOWN 
FRONT ACCESS FOR WIRING 


bJilsstoze ELectRoNics CO., INC. 


PO Box 1329, Hillsborough, NC 27278 * Telephone: (919) 732-9351 
FAX: (919) 732-9359 
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of parallel 24V bulbs, each drawing about 
800mA at 28V. The case was barely warm. 
] let it run for 8 hours. It was still barely 
warn. | must've grinned for nearly 8 hours! 


What about RF? 

With proper grounding, de decoupling 
and shielding, it seems logical that such 
highly efficient supplies soon will find 
their place right next to RF stages. In a test 
circuit, the input voltage could drop to 
10Vde without affecting the output volt- 
age. Voltage regulation from even my 
“homebrew” supply was superior, and de- 
signing it was a matter of following the 
AN19 notes from Linear Technology. Sev- 
eral other configurations of either the LT- 
1070CK or LT-1270A probably will find 
applications in medium-power voltage 
regulators. With their high efficiency, the 
need for massive heatsinks is replaced with 
more space for the rest of the technology. 


Read all about it! 

Application Note ANI9 is in /990 Lin- 
ear Applications Handbvok Volume ! 
available from Linear Technology outlets 
(Mil-Rep Associates. 6111 F.M. 1960 
West, Suite 213, Houston, TX 77069, tel. 
713-444-2557). 

SwitcherCAD, an IBM-compatible pro- 
gram available on 3.5-inch or §.25-inch 
diskettes, along with the SwitcherCAD 
User's Manual. is available for $20 trom 
Linear Technology. 1630 McCarthy Blvd.. 
Milpitas, CA 95035. tel. 408-432-1900. 
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“PVE NEVER SEEN SUCH A 
COMPLETE SELECTION.” 


Troy Olson 


Utah Communications 
Salt Lake City, Utah 


Your Total Souree: | 


Eqquipment and Supplies for the Wirekess Communications Industry 


* Complimentiry to qualified service organizations, ©1995 TESSCO Technologies Incorporated. 


13,000 Products. 
Over 170 Manufacturers. 
1,000+ Pages. 


When it comes to equipment and supplies 
for wireless communications, we wrote 
the book. Literally. 


More than a catalog, our Buyer’s Guide is 
easy to use and fully indexed with com- 
plete specs and guaranteed pricing built 
right in. 


Simplify your life. Contact us today 
via phone, fax or 
the Internet to 
reserve your 
complimentary * 
copy of the 
wireless industry 
standard. 


Your 
JOTAL 
SOURCE 


TESSCO 


TESSCO 

34 Loveton Circle 

Sparks, Maryland USA 21152-5100 
800-472-7373 USA, Canada, Mexico 
410-472-3200 

410-472-7575 Fax 
http://www.tessco.com 


Now available 
24 hours a day, 
7 days a week. 


Paging technology: 
Systems and services 


Part 1—From simple alerting to voice storage, numeric and alphanumeric 
services, answer-back paging and computer linking, here is a look at the 
technology behind the fast-growing paging industry. 


By Lynne Stewart 


RF communications is one of the fast- 
est growing markets in the world today, 
An integral part of this growth and suc- 
cess is the service offered to paging sub- 
scribers. Pagers were first used by busi- 
ness professionals, and the introduction 
of cellular telephone service raised con- 
cern that the pager market would decline. 
With the increasing use of pagers by all 
ages for both business and personal rea- 
sons, it seems more likely that there is a 
market for both types of communication 
and that subscribers will make the choice 
between the two based on cost and in- 
tended use. 

The paging market is expected to con- 
tinue its huge rate of growth, and because 
of this there is an increasing interest in 
paging technology. This article series will 
include an overview of paging systems 
and some of today’s and tomorrow's pag- 
ing formats. Functional blocks of a pager 
will be discussed, as will pager measure- 
ments and measurement techniques. 


The pager 

Pagers are designed to listen to one [re- 
quency channel. Information contained 
on this one frequency can be tone, voice 
or digital data. When the pager receives 
the identification signal, the pager beeps, 
vibrates or flashes a light to notify the 
subscriber that a paging message has been 
received. 

Figure | above shows the most popular 
type of pager in use today, a numeric 
pager. It has a small liquid crystal display 
(LCD) that is capable of displaying 20 


Stewart is a market development manager with 
Hewleu-Packard’s Microwave Instruments Di- 
vision, Santa Rosa, CA. 


Figure 1. The most popular type of pager in 
use today Is a numeric pager (bottom). Its liq- 
uid crystal display (LCD) shows as many as 20 
digits, typically the caller's phone number. An 
alphanumeric pager (top) displays the caller's 
message, eliminating the need for a subscriber 
to call for details. 


digits, typically the caller's phone num- 
ber. Also shown is an alphanumeric pager. 
With this type of pager, the subscriber 
does not have to make a call to receive 
the message. Alphanumeric paging is be- 
coming increasingly popular. 

The first pagers were analog only, and 
each pager was assigned a separate fre- 
quency. Later, digital technology allowed 
many pagers to share one frequency. A 
single frequency could be coded in such a 
way that thousands—even millions—of 
pagers could share the same frequency 
without interfering with each other. 

Where is pager technology going in the 
future? Two-way paging systems are now 
being released. With two-way paging, the 
receipt of messages can be acknowledged, 
and the subscriber can transmit a pro- 
grammed reply to a received message. 


Types of paging services 
Paging services come in several forms: 


O tone only. 

O tone and voice. 

O numeric. 

D alphanumeric. 

D0 computer interface. 

Tone-only paging alerts the subscriber 
that someone wants to communicate. This 
type of service is most useful when the 
subscriber only needs to call one place, 
such as an office. 

Tone-and-voice paging, the follow-up 
of tone-only, allows the subscriber to re- 
ceive a voice message. Unfortunately, the 
voice message can be missed if the sub- 
scriber has the pager turned off or is out of 
transmitter range. 

Numeric paging is the most popular in 
the market today. A caller dials the phone 
number assigned to the pager and then, 
using a Touch-Tone phone, enters the 
number of a phone for a reply. The nu- 
meric pager notifies the subscriber that a 
call has been received, for example, by a 
beep or vibration, and the subscriber can 
retrieve the phone number of the caller 
from the pager display. 

An alphanumeric pager requires the 
caller to have access to an alphanumeric 
terminal or a message center that can send 
alphanumeric messages to the pager. This 
type of service is the most expensive, but 
it can be valuable if the pager subscriber 
benefits by having immediate information 
rather than having to call someone for it. 


Paging network 

Information is sent to a pager via a pag- 
ing network, (See Figure 2 on page 28.) A 
paging network begins at the connection 
to the public switched telephone network 
(PSTN) or telephone lines, For example, 
the caller accesses one of three things: 

G voice mail. 

O a paging operator. 

O a Touch-Tone telephone dial. 

The resulting paging messages are 
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POINT. CLICK. ORDER. 
ANY QUESTIONS? 


Introducing TESSCO Magic™ 
The revolutionary new buyer’s 
guide and procurement 
software for your PC. 


TESSCO Magic... Home Page 


It’s easy. Just point and click for complete 
information on our entire selection of 
more than 13,000 wireless products from 
over 170 manufacturers. Compare pricing 
and specifications, build an order, calcu- 
late destination & handling charges, even 
transmit your order instantly any time of 
the day or night. 


TESSCO Magic" It’s the fastest, easiest 
way to find and purchase everything you 
need. And only 
TESSCO has it. 
Contact us today via 
phone. fax or the 
Internet to reserve 
your complimentary * 
copy. 


Now available 
24 hours a day, 
7 days a week. 


TESSCO 


34 Loveton Circle 

Sparks, Maryland USA 21152-5100 
800-472-7373 USA, Canada, Mexico 
410-472-3200 

410-472-7575 Fax 

http://www .tessco.com 
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“Complimentary to qualified service organizations. O1995 TESSCO Technologies Incorporated. Windows is a vademark of Microsoft Corp. 


PAGING NETWORK 
STRUCTURE 


PUBLIC 
SWITCHED 
pTELEPHONE 
NETWORK 


PAGING 
=~ TRANSMITTERS 


1X site 
CONTROLLER 


Figure 2. A paging network begins at the connection to the public switched telephone network 
(PSTN) or telephone tines. Paging messages are assembled in the paging terminal and sent to 
the network controller where they are combined into batches, based on their final destination. 
All billing and management is also controlled at this point. Transmitters then send the mes- 


sages via radio to the individual pagers. 


assembled in the paging terminal and sent 
to the network controller where they ure 
combined into batches, based on their fi- 
nal destination. All billing and manage- 
ment is also controlled at this point, 
Many paging companies cover more 
than just one geographical area. For ex- 
ample, the company may serve an entire 
state or country. The network controller 
specifies the site controller(s) for which 
the batched messages are intended and 
sends them out. Each site, covering a par- 
ticular geographical location, may contain 
one or more paging transmitters. Once the 
site controller receives the batch of pages. 


it uplinks them to the paging trans- 
mitter(s), which then transmit the batch 
of messages at the same time on the same 
frequency using a simulcast technique. 
Simulcasting allows two or more trans- 
mitters to transmit identical information 
at the same time. It allows the system to 
provide seamless coverage on a single 
frequency, 

There are many different types of pag- 
ing formats currently in use today. Analog 
formats use a multitone (two, five or six 
tones) pager signaling sequence. These 
formals can transmit numeric informa- 
tion, such as phone numbers, or a voice. 


In addition to the analog formats, several 
digital formats are in use today. The most 
common, and the only worldwide stan- 
dard at this time, is POCSAG, also known 
as RPC1. Others are Golay (a Motorola- 
proprietary format), NTT and NEC, 
Digital formats include Motorola Flex 
protocol. ERMES and RCR-43.* 

The Flex protocol is receiving world- 
wide attention. Several successful field 
trials were performed in the United States 
and Flex products were introduced in 
1995. The Flex protocol is being imple- 
mented in North America and soon will 
be in China, Indonesia, Singapore and 
Thailand. 

ERMES is being developed mainly for 
use in Europe. Japan is working on its 
own paging format, RCR-43 which is 
based on the Flex protocol. 

Next month: A focus on the digital 
formats. 


*POCSAG stands for Post Office Code 
Standardisation Advisory Group. 

RPC! stands for Radiopaging Code No. I, a 
designation of the International Radio Consul- 
tative Committee (CCIR). 

Golay sequential code is named after Marcel 
Jules Edouard Golay (b, 1902). a physicist who 
constructed the code about 1955. 

NTT is Nippon Telephone & Telegraph. 

NEC is Nippon Electric Company. 

“Flex” is short for flexible wide-area syn- 
chronous protocol. 

ERMES stands for European Radio Message 
System. 

RCR Std-43 stands for Research and Devel- 
opment Center for Radio Systems standard 


No. 43. 
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 VoCom’s RF Power 
Amplifiers 


VoCom’s AMPLIFIERS POWER OUTPUT: 

e VHF Low Band 150 & 300 Watts 

¢ VHF High Band 25, 50, 100, 180. 300 & 500 Watts 
¢ UHF Low Band 25.50, 100. 200 & 350 Watts 

* 800 MHz 40,75 & 140 Watts 

¢ 900 MHz 35, 60 & 120 Watts 


VoCom’s AMPLIFIERS ARE: 


FCC Type accepted 

Limited 5 year warranty 

Tuned to your specific input drive (100 mWatts & up) and 
frequency 

Protected for SWR, Temperature and Overdrive 


VoCom Products Company, L.L.C. 


Quality since 1979 
1-800-USA-MADE 
(1-800-872-6233) 
FAX: 708-924-9078 


VISA’ 
eae) 
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Extra! Extra! Extra sites on 
building tops and mountain tops. 


The front page news is Meridian’s continued growth in both building top and ‘ioe 
mountain top antenna sites. The follow-up story is our commitment to meeting your : 
expanding needs—just tell us what you need and we'll respond. Our loyal readers are 
already familiar with our library of prominent antenna sites that stretches from the 
Mexican border to Santa Maria. 

And when it comes to site features, we wrote the book. For example, we're 
installing continuous site monitoring to bring in reports on temperature, electricity 
status and other vital statistics. 

Our state-of-the-art facilities include features like a new high-security access 
system, stand-by power, air conditioning, and comprehensive site maintenance. And 
all sites are continually being upgraded. 

To locate your equipment at one of our sites, or for more information, you can — 
always count on Jack and Rich Reichler to go the extra mile. For starters Meridian will FREE! 


SES 


send you a FREE Pocket Site Selector and Organizer when you call (800) 400-SITE. Filled with 
; A » . essential info and 
Great sites, great service, since 1956. California sites 


Meridian Communications 


23501 Park Sorrento, Suite 213A, Calabasas, CA 91302-1355 
(818)222-5655 # (800) 400-SITE (7483) ¢ Fax (818) 222-2857 
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Radio installation tips 
for fire fighting equipment 


When installing communication systems in fire fighting equipment, early 
customer involvement in the process, planning and protection of 
interconnection wiring add up to a successful installation. 


By Donald E. Koehler 


Fire fighting equipment presents some 
of the greatest challenges to installers and 
technicians. This equipment can range 
from older pumper trucks, to super-size 
response trucks used at major airports, to 
multiple-story ladder trucks found in ur- 
ban areas. In any case, the installer faces 
a variety of factors that need to be ad- 
dressed for any communications installa- 
tion to be successful. Planning is essential. 

Part of the planning covers the type and 
location of operator interfaces such as 
control heads, intercoms, displays and 
keyboards. Once their placements are de- 
cided, location of the receive-and-transmit 
(R/T) units and cable routing can be deter- 
mined. The problem of chafe can be ad- 
dressed in planning. Chafe happens when 
wires rub against others in a harness or at 
attachment points. Once installed, espe- 
cially in hidden areas, wining problems can 
be difficult to trace, so to combat this prob- 
lem, the installer can use spiral or cylin- 
drical looming material to protect wires. 
Additionally, using care when wiring at- 
tachment points will help to reduce wear. 
Choosing rounded crossing points or strap- 
ping protective material around sharp 


Photo 1. Avoid sharp edges on wire runs. Do 
not use installed hydraulic or air lines as 
support. 
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edges will help to prevent chafe-related 
problems. (See Photo | below left.) 

When installing remote control heads or 
intercoms on ladder trucks, do not over- 
look hydraulic control lines or breathing 
air feed lines as guides for routing wires. 
Do not use these lines as a carrier by at- 
taching the wiring directly to them. Use 
care, and avoid creating additional prob- 
lems for firefighters with wire and cable 
unwisely placed. In Photo 2 above, the 
firefighter is pointing to cables that are 
placed where they cannot be stepped on as 
the ladder is used. Talk to the user as much 
as possible to learn what can and cannot be 
done in routing wire and installing equip- 
ment, Avoid splices on outside runs of wire 
because exposure to the elements is sure to 
cause problems. 

Occasionally. “drip loops” may be use- 
ful in both keeping water out of connec- 
tions and providing strain relief, especially 


Photo 2. Make sure no one will have to step on wiring or cables. 


in extremely cold climates. Connector 
“boots” or nonconductive sealants help to 
protect wiring and antenna cable connec- 
tions from the water, foam and harsh con- 
ditions found on the job. If you use these 
coverings, be sure to include them as part 
of your periodic inspection program, Also, 
wiring and cables can become extremely 
brittle in cold weather, and the problem is 
magnified as the equipment leaves the 
warm station and heads into the cold, The 
operations crews can check some of these 
items as part of their routine maintenance, 
so get them involved, They can spot a 
small problem before it becomes a major 
repair effort. 

Protecting communication system elec- 
tronic units is important, In Photo 3 on 
page 12, the R/T unit is mounted on the 


Koehler is the owner of Communication Special- 
ties, Anchorage, AK, 


WHERE ONE GREAT IDEA 
MEETS FIVE GREAT MICROPHONES. 


i] AAQDULINIY SYSTEM 1 

SHURE’S MOBILE MICROPHONE AND 

MODULAR CORDSET SYSTEM. 

Shure’s ModuLink System 1 offers four handheld microphones and one 
base station microphone designed to meet your particular application 
requirements. All Modulink microphones combine ease-of-use, state- 
ofthe-crt features, quality, and economy. 


CONNECTION AND CORD 
REPLACEMENT IS A SNAP! 4 
The key to the ModuLink system is the 
innovative modular cordsets, which allow our | 


microphones to quickly connect to virtually all 

popular radio transceivers — without any hardwiring. Should a cord fail, 
it can be replaced in thirty seconds, even in the field. Simply unplug the 
foiled cordset and snap in o new one. You save technical service time, 
eliminate downtime and drastically reduce inventory costs. 


BUILT TO PERFORM AND BUILT TO LAST. 


All Modulink handheld microphones feature Top-Talk Sound Chonnels™ 

for dear communication, a MillionCycle Plus® leaf switch for longer trouble- 
free use ond an Armo-Dur™ case for durability. The Base Station microphone 
also features o Million-Cycle Plus leaf switch and is built just as tough, 


For more information on Shure ModuLink microphones, cordsets and 
compatible transceivers, call 1-800-25-SHURE. 
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Bose Stotion transistorized microphone Handheld transistor a dynamic Electret Condenser microphone, with our AtonuctDial OTF microphone includes BBSTT DTMF Aircraft microphone is 
features adjustable gain and o splittar microphone is 0 wag workhorse potented noise-canceling bidirectional pick | continuous-tone dialing, an illuminated amplified, noise-canceling ond FAA Certified 


monitor transmit switch, designed for years of trouble-free service. | up pattem, is perfect for high-noise settings. ond positive tactile keys for easy | for aircratt application (TS0-C58q). 
number entry, te 


Meeting all 
your 
communi- 
cations 
control 
needs 


The Ultra-Com PRO represents a significant increase in 
dispatch console capabilities and flexibility. Control for each 
dispatcher position is provided with a 33 MHz. Intel 486-based 
operator interface, and a dedicated 12 MHz 16-bit processor, 
with an optonal Pentium PC available. 


The Ultra-Com PRO is the only dispatch console available 
today that permits the 
operator to program and 
modify the complete sys- 
tem without outside tech- 
nical assistance. Using 
Moducom's exclusive 
"Screenmaker" and 
"Customizer" programs, 
the user can easily and 
quickly design operating 
screens for function, ap- 
pearance, color, switch 
sizes and location, and 
develop other functions unique to each operation. In addition, 
Moducom provides software updates at no charge. The 
Ultra-Com PRO is available with standard color monitors, with 
mouse or track-ball, and with 15-inch, 17-inch or 20-inch 
touch-screen monitors. : 


MODULAR 
COMMUNICATION 
SYSTEMS, INC. 


13309 Saticoy St., No. Hollywood, CA 91605 
(818) 764-1333 Fax (818) 764-1992 
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Photo 3. Many areas are useful for equipment 
mounting. 


operator cab wall. This neat installation 
keeps the R/T dry and out of the way, 
avoids cable runs underfoot, and makes it 
easy for the maintenance technician to 
check or service the unit. The speaker is 
close to the driver, which is important in 
a high-noise urea. Photo 4 below shows 
how important it is that all equipment 
operators be able to reach communication 
system controls while driving. If you are 
unsure, have the operator sit in the cab 
while placing the control heads. Do not 
forget that the operators wear gloves, so 
space the controls to allow extra room, if 
at all possible. 

Antenna installation may take some 
thought. In Photo 5 on page 14, you can 
see the antennas installed on a super-size 
pumper used al a Major airport. This mount 
setup keeps the antennas out of the way of 
the roof turret operator, provides a good 
ground plane and allows adequate clear- 
ance from objects that could block the sig- 
nal while allowing access for maintenance 


Photo 4. Check that operators can reach 
equipment. 


Now you can leave the stacks of expensive, complex equipment back 


at the lab and get the job done at a fraction of the time and cost. 


a 


Four Global Partner for the 21st Ce i . - . <9: 
MOMMY Pnvitsu Wiltron’s Site Master has all the capability you need to com- 


mission an antenna system right at your fingertips, including: °Precision VSWR and 


Return Loss measurements *Accurate fault location «Immunity to live site interference 


*Frequency range that covers all PCS/PCN and cellular bands. 


Site Master incorporates advanced measurement and analysis performance that 


other tools can't touch. tts exceptional noise immunity means accurate measurements at 


live sites. Once you’ve made the measurements, powerful software helps you quickly 


track down faults, monitor RF performance over time, and view data 


in Smith chart format. 
If you want to commission your sites for a fraction of the cost, size and weight of 


more complex systems, call us today for more information or a hands-on demonstra- 


tion of the most easy-to-use, portable cable and antenna tester available. 


= 
With Site Master, you'll no longer have to haul a a Aint itsu 
your TDR, spectrum analyzer/tracking generator - = 
or network analyzer to a site. Wi i [ro ni 


All those who want a better way 
to commission sites, raise your hand. 


: 65-2265206 


: (613) B2B-4090, Europe: 44 (15B2) 41B853, Japan: (03) 3446-1111, Asia-Pacific: 81 (3) 3440-2770, South America; 55-21-286-9141, Singapo 


United States: (800) 230-2972, Ca 
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NeW Unique Cable 
Grounding Kit Series 


Uni-Kit 2 Series 


> Fits cables up to 2” (down to 1/4”) 

> Fits elliptical waveguides 

> Lower resistance (less than half others) 

> Lower inductance (almost half others) 

> Vibration and wind tested 

> Quick nut driver installation 

> Adjustable strap to cable angle 

> Four models for no dissimilar connections 
> Competitively priced 


Uni-Kit 2TT 
Tinned coax* 
to Tower 


Uni-Kit 2TC 
Tinned coax* 
to Copper 


Uni-Kit 2CC 
Copper coax 
to Copper 


Uni-Kit 2CT 
Copper coax 
to Tower 


* Can also be used for grounding a galvanized tower leg. 


KPolyPhaser 


CORPORATION 
(800) 325-7170 = (702) 782-2511 m FAX: (702) 782-4476 
2225 Park Place = P.O. Box 9000 = Minden, NV 89423-9000 
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Phota 5. The placement of antenna mounts (ar- 
rows) should be planned to avoid problems with | 
other equipment and vehicle operations. 


and inspection. Agencies that require wide- 
area coverage should consider high-gain 
antennas or mobile amplifiers. Keep in 
mind that antennas are less expensive than 
amplifiers, and high-power output levels 
may cause interference problems, Alter- 
nate antennas, such as directional discon- 
tinuity ring radiator (DDRR), serpentine, 
glass-mount or vertical collinear arrays 
may be more appropriate for your agency. 
Take some ume to look at antenna cata- 
logs as part of the planning process, You 
may find some new ideas on vehicle 
mounts and innovalive antenna designs. 
Call advertisers—most manufacturers and 
dealers are happy to answer questions and 
provide suggestions on how to fulfill your 
antenna requirements. 

Customer involvement is a key factor in 
customer satisfaction. In talking with fire 
equipment operators in Anchorage, AK, I 
found that some original equipment manu- 
facturer (OEM) communications equip- 
ment had to relocated because of accessi- 
bility problems. Planning with the cus- 
tomer in mind saves time and money. 
When installing communication systems in 
fire fighting equipment, early customer 
involvement in the process, preplanning 
and protection of interconnection wiring 
add up to a successful installation, Involve 
equipment operators in your periodic in- 
spection and maintenance program to en- 
sure continued, trouble-free communica- 
tions as well as increased fire fighter 
safety. 

My thanks to the men and women of the 
Anchorage Fire Department, Station 1, 
Ladder Truck 1, Shift C, and Publie Af- 
fairs Officer Cleo, Additional thanks to 
Anchorage International Airport and Tom 
Eral, Bobbie Frisby, Rich Hittle and the 
rest of the professional crew working to 
make our lives safer, a, 


Andrew Innovation... 
sEverywhere = 


Andrew offers everything you need to build the highest quality transmission line system, “pe 
In addition to HELIAX* coaxial cable, Andrew also offers a complete line of connectors 


. 


cable assemblies and accessories. Each is designed and tested to reduce intermodulation 
(IM) and optimize the mechanical and electrical performance of your entire transmission 
line system, top to bottom, inside and out. 


Andrew Innovation... Put It to Work for You. 


‘i> CONNECT IT 


Andrew offers a wide variety of connector configurations and inter- 
face types including 7/16 DIN, 4.1/9.5 DIN and Type N connectors to 
accommodate any installation. 


PROTECT IT 


Andrew surge protectors, grounding kits 
and components provide the highest level 
of lightning protection available today. 
ARRESTOR PLUS™ Premium Surge 
Protectors provide true multi-strike capability 
delivering a cost effective, reliable, easy to 

% install, no maintenance product. 


a} SECURE IT 


i Transmission line installation is, fast and easy with hangers 
© designed exclusively for HELIAX® cable. Hanger Blox™ Coaxial 
" Cable Hangers make the most efficient use of available space by 
arranging cable into compact, orderly units. 


WEATHERPROOF IT my 


Andrew 3M™ Cold Shrink™ Weatherproofing 
Kits provide a long lasting, secure 

moisture barrier for cable connections and * 
jumper-to-antenna connections with Type N or 7/16 DIN connectors. 


ANDREW. 


Andrew Corporation 
10500 W. 153rd Street » Orland Park, IL U.S.A. 604 
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An introduction to 
mobile data networks 


Use your applications provider as a sounding board and obtain a commitment 
regarding functions that it provides now and that it plans to provide as you 
define your network requirements. 


By Dan Monopoli 


Basic facts about mobile data (some- 
times called digital) terminals (MDTs) can 
help public safety agencies to evaluate 
available options. 


Protocols 

In computer-science language, a proto- 
col is a standard procedure for regulating 
data transmission between computers. This 
definition also applies to mobile commu- 
nications. Each MDT network supplier has 
a protocol to contro] data flow across the 
network’s radio frequency (RF). 

It can be important to understand the 
basics of, and reasons for, a network 
supplier’s protocol when selecting MDTs. 
Unfortunately, there is no universal stan- 
dard protocol. Each RF services provider 
has its own “standard.” You may be tied 
to an individual supplier for many years, 
because each supplier's protocol is pro- 
prietary, which means that only devices 
designed for use on that protocol will 
work. 


Throughput and user control 
Differences in protocols can affect sys- 
tem functions, performance and capacity. 
Two potentially serious limitations are 
throughput and user control over allowed 
applications. Throughput is the number of 
transactions that a network can carry over 
a single frequency, It restricts the number 
of active users who can use the MDT net- 
work at the sume time. An RF channel is 
a single-thread pipeline, and it is the pro- 
tocol that regulates the flow of traffic. “At 
the same time” is emphasized because only 
one device can actually communicate at a 
time; nevertheless, because the data are 


Monopoli is with HTE Public Safety, Orlando, 
FL. 


digital, information can be transmitted in a 
series of regulated RF bursts. 

Dedicated data systems have frequency 
pairs. One frequency transmits from the 
base to the field units; the other trans- 
mits from the field units to the base. 
Some protocols actually prevent more 
than one unit from transmitting at the 
same time. Others will accept one incom- 
ing transmission and reject any others, 
therefore requiring an automatic retrans- 
mission. These differences affect a pro- 


System use, after all, is 
determined in part by 
the number of functions 
provided to the officer in 
the vehicle. 


tocol’s actual throughput. 

Computer capacity at both ends of the 
RF may influence perception of through- 
put; still, the protocol design imposes more 
serious limitations on throughput than does 
the hardware speed. Throughput may not 


be a significant issue if the number of 


active users per frequency is limited, or if 
the applications are restricted to conven- 
tional MDT functions, 


Software control 

An MDT’s functionality ts under soft- 
ware control. Know the origin of the soft- 
ware that controls the network and deter- 
mine its flexibility to handle future needs. 
Some application vendors use third-party 
system control software that puts function- 
ality in the hands of the system software 
vendor, who may not necessarily be the 
application vendor. Being locked into a 
vendor's protocol] can be expensive when 


it comes to future hardware purchases, but 
being locked out of any say in the system 
contro] software functionality can make 
the purchase obsolete before it is even 
installed. System use, after all, is deter- 
mined in part by the number of functions 
provided to the officer in the vehicle. 


Dumb ys. intelligent terminals 

The debate over dumb vs. intelligent 
terminals in vehicles continues, bul just as 
there is no single computer or operating 
system that can meet the needs of all us- 
ers, there is no simple choice between 
dumb and intelligent terminals, either. It 
really is a matter of desired functionality, 
durability and cost. 


Selection criteria 

An MDT, whether dumb or intelligent, 
is designed for long and rugged use. A 
department first purchasing MDTs does 
not necessarily need intelligent devices 
that cost thousands of dollars more per 
vehicle than dumb ones. Evaluate the 
department's desired functionality, how 
soon that functionality is to be achieved 
and the available budget to determine 
whether intelligent terminals are worth it, 
Intelligent MDTs, called mobile computer 
terminals (MCTs), typically cost thou- 
sands of dollars more than their “dumb” 
counterparts, but they have essentially the 
same screen display and font (character) 
sizes. Using dumb terminals improves pro- 
ductivity while reducing voice traffic by 
as much as 79%; yet if you will want in- 
telligent functionality within the normal 
upgrade or replacement time cycle for your 
agency, consider initially purchasing in- 
telligent terminals—if the budget ullows. 


Report writing 

Report writing from vehicles often is 
stated as the big reason for considering 
whether to purchase MCTs, Many agen- 
cies have successfully eliminated as much 
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EE!, with decades of engincering experience, offers the highest quality’ “*"” 
gineering expe ghest quality 

antenna support systems available. Our Structures are designed for ease of 

assembly and our fully-rotatable platforms are the most versatile in - 


the industry. 


EE! has the knowledge, imagination, and capacity to turn your unique requirements and tight 


schedules into reality. 


EE!'s monopoles and other innovative structures, combined with our services, can help shorten the 
time needed from concept to completion. 


For further information or site specific proposals call 
(216) 974-6060 or fax to (216) 974-9238. 


7830 Division Drive * Mentor, Ohio USA 44060 


ENGINEERED ENDEAVORS |NCORPORATED. 
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Figure 1. Four major components of a 


_ The mobile device can 


MCT i is teed ‘needs extend 
beyond limited incident dispo- 
sition from the field. One type 
a eee device to consider 


lect'an LET for the ini 

lation, be certain that the 
dor supports an interface for 
MCTs as well. f 
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mobile data terminal system. 


) The system’s RF compo- 
nen includes a fadio net- 


col: ‘selected. ‘Protocol is not nec- 
essarily. a negative word. ‘The most 


connects to the controller. ‘through 
dedicated telephone lines, a cost 


systems. : 
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'The- transaction: pro- 
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grams that resides within your 
main computer, or it can bea 
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capable of processing. Know 
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INTELLIGENT 
WORKSTATION 


SYSTEM SERVER 


Ultimately, 
your mobile 
@ data system 


is an extension of 
your basic applica- 
tion system. It should 
provide the opportu- 
nity to reorganize 
work assignments by 
permitting field offic- 
ers to perform more 
actions _indepen- 
dently. Your applica- 
tion system must be 
capable of mobile in- 
tegration to gain all 
of the advantages and 
efficiencies possible 
through the installa- 
tion of a mobile data 
system. 
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as 85% of their written reports by having 
officers dispose of an incident from the 
yehicle using so-called “dumb terminals.” 
The training cycle associated with an 
MCT that contains reporting applications 
can be considerably longer than that for a 
dumb terminal, Consider whether the pro- 
ductivity gain will offset the additional 
investment, 


NCIC 2000 

The future plan for National Crime In- 
formation Center operations (NCIC 2000) 
assumes the ability to send fingerprint in- 
formation. mug shots and other complex 
data over RF networks. These functions 
require intelligent devices. Determine 
whether your agency must comply with 
NCIC 2000 standards. sooner or later. 
Establish whether you are limited to a 
single large capital investment vs. an 
upgrade-and-replacement cycle that 
will allow you to replace the initial termi- 
nals on a suitable schedule. 

Undoubtedly, intelligent devices are 
beginning to capture many departments’ 
imaginations. The power of these devices 
provides a platform for innovation and 
opportunities, but it is important to con- 


sider the overall picture. Careful planning 
and consultation with the applications 
vendor cun help to ensure that the capital 
investment is well-spent. 


User functionality 


computer-aided dispatching (CAD) sys- 
tem. The combination of MDTs and CAD 
provides the most powerful potential for 
increasing the productivity of an agency's 
patrol division since the introduction of 
vehicular two-way radios. 


This discussion covers some of the more 
Basic functions 

The use of dedicated computer keyboard 
keys to notify the dispatcher about the mo- 
bile unit’s status, to make state and nauional 
crime information center inquiries and to 
send messages is generally accepted as a 
basic MDT function. Using these keys can 
significantly reduce voice traffic, which is a 
recognized bottleneck in any agency. 


The combination of 
MDTs and CAD provides 
the most powerful 
potential for increasing 
the productivity of an 
agency s patrol division 
since the introduction of 
vehicular two-way 
radios. 


Advanced functions 

MDT functionality is enhanced by 
adding: 

(1) unit and incident inquiry capability. 

(2) incident disposition (report writing). 

(3) access to local intelligence files, 
general data files and shift notes. 

(4) access to local and county computer 
data, 

(5) electronic muil. 


common MDT functions and assumes the 


use of an MDT network connected to a Imagine the usefulness of sending a 
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JEW RF 
Components jus 
won't keep quiet! 


JFW Industries’ products speak volumes 

without saying a word. 

The quality and precision of our standard and applica- 
tion specific RF components are loud and clear. 
Whether your requirements demand a rotary attenuator, 
high power fixed attenuator, solid-state programmable 
attenuator or a RF switch, we can deliver, on time and 
within your budget, 


For nearly two decades we have been telling you that no 
one can match our performance. Now we let our RF 
devices do the talking. 


For more information or for a free catalog. contact: 


JFW Industries, Inc. 


5134 Commerce Square Drive 

Indianapolis, Indiana 46237 

Tele. (317) 887-1340 Fax (317) 881-6790 
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Our Quality Speaks For Itself! 


You could spend more. 


But WHY? 


TM-4800 
we Trunking Mobile 


The Smart Money Buys Maxon. 


maxen 


A World of Communications 


Call: 1-800-821-7848, Ext. 606 
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Self-supporting and guyed towers or 
monopoles — the two best sources in the 
industry are now one —-MICROFLECT 
and VALMONT. 

Microflect, highly respected tower and 
componenis producer, and Valmont, the 
leading monopole manufacturer in the 
industry, have joined forces to better serve 
our customers. 

You can be assured of our continued 
commitment to excellence in engineering, 
fabrication, installation, and services which 
you've come to depend on from both of us. 

For your requirements, whether they 
be in the U.S. or anywhere in the world, 
call or fax us today. 


A VF 


Microflect VALMONT. 


1-800-547-2151 1-800-345-6825 Ext. 3761 
Fax 503-363-4613 Fax 402-359-5836 
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message to an officer who is coming on 
duty later by having the message automati- 
cally downloaded to the officer's MDT 
when he signs on in the vehicle. 


Automatic “hit” identification 

As a matter of officer safety, the sys- 
tem should be able to notify the dispatcher 
when an officer initiates a traffic stop and 
receives a warning of a possible “hit” on 
the license plate that has been checked. In 
some systems, MDT functions are iso- 
lated from dispatch, in which case the 
officer must send redundant messages to 
keep the dispatcher informed of his activ- 
ity. Obviously, a system of this type puts 
the officer in danger and should be 
avoided. 


Network options 

Rather than investing in a so-called “pri- 
vate” network, consider a semi-private 
network that your agency can join for a 
subscription fee, and then purchase the in- 
car devices. In all cases. these networks 
have limited functionality because the 
system's control is defined by the applica- 
tion software, not the hardware. One or 
more of the following network options may 
be available. 

p> Subscription network — Several sub- 
scription networks are available. For ex- 
ample, the Illinois Criminal Justice Au- 
thority (ICJA) recognized the need for a 
subscription network for smaller agencies. 
With this type of network, member agen- 
cies need not be concerned with infrastruc- 
ture. ICJA installed base stations in se- 
lected populated areas and a central sys- 
tem control at its Chicago headquarters. 
ICJA has the software that provides sys- 
tem functions. Member agencies pay a 
modest user fee und purchase one or more 
in-car devices. ICJA provides the agencies 
with operating manuals and an access pro- 
tocol that allows them to connect their 
private CAD system via telephone line to 
ICJA’s central control computer, 

Subscription networks such as ICJA’s 
are subject to performance variations be- 
cause of their design or intended use and 
therefore must be regulated; nevertheless, 
they provide a valuable service to many 
agencies that otherwise might be deprived 
of MDT functionality. 

& Shared infrastructure — A controller 
can be used to allow multiple agencies 
using a CAD system to share a single 
MDT infrastructure. Each agency “sees” 
the system as private, but the controller 
allows inter-agency communication. It 
also allows the infrastructure cost to be 
shared, Because the infrastructure is 
shared, participating agencies must use 
the same manufacturer's hardware: 


All You Ever Wanted 


in a Repeater Controller 


The Zetron Model 48-MAX Interconnected 
Repeater Panel provides complete 
control over your repeaters, 
your subscribers, and 
your profits. 


Voice Prompts! 

create up to 9 voice messages that play 
greetings and instructions to the callers * 
Expanded Capacity! 

50 CTCSS, 104 DCS, 99 autodials, 750 ANI, 
4000 call-detail records 

Enhanced Toll Restriction! 

supports all dialing plans worldwide, including 
allowed/disallowed prefix tables 

Simplified PC Programming! 

extremely user friendly. All changes to a single 
user are made from a single screen 

8-Input Line Expander! 

permits up to 16 incoming telephone lines * 


Wild ANI Codes! 


supports roaming between multiple tower sites, 


with full accountability for tracking and billing 


Selective Calling! 
CTCSS, DCS, 2-Tone, 5-Tone, DTMF 


* option 


Pre-Paid Airtime! 
eliminate invoices for both dispatch and 
interconnect customers 


Interconnect Hog Penalty! 
in addition to dispatch hog penalty, prevents 
one user from monopolizing the system 


Scheduled Telco Access! 

allows you to preserve certain hours of the day 

for dispatch calls only on a per-user basis 

Radio Call Forwarding! 

an unanswered Call can automatically be forwarded 
to a different radio or pager 

Two End-to-End Telephone Inputs! 

versatile interconnection to the public 

telephone system 

One Local Telephone Input! 

connection to DID converter eliminates overdial 
Built-in Modem! 

conveniently control remote sites from an office PC 


And Much, Much More! 


lf you need a PC programmable repeater manager that combines versatile interconnect 
with the best dispatch (tone panel) features, the Model 48-MAX is what you want. All you 


(ZETRON). 


have to do is ask! Call Zetron for information about our 
complete line of Interconnects and Tone Panels. 


Zetron, Inc. 12034 134th Ct NE, PO Box 97004 Redmond WA 98073-9704 Phone: (206) 820-6363 Fax: (206) 820-7031 
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still, the shared infrastructure can be a 
cost-effective alternative and a more ef- 
ficient use of available frequencies. 

& Statewide network — A CAD system 
and the control network for the first state- 
wide mobile data network in the United 
States was provided in 1992. When com- 
pleted, this system will permit any public 
safety agency in that state to subscribe to 
MDT services. 

Two of the most significant advantages 


of this distributed processing design are 
statewide roaming and frequency balanc- 
ing. With roaming, a vehicle can travel 
anywhere in the state and automatically 
communicate with tts home base. Fre- 
quency balancing provides maximum 
system efficiency. Each district has at 
least two frequencies. Vehicles are as- 
signed automatically to one or the other 
frequency to balance the load. In the 
event of a hardware failure, the second 
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Low Loss at al 
Unbeatable Price 


High Performance 
LMR" Design Yields 
Low Loss 


Fast Assembly with 
_. EZ-Connectors 


1.5" Bend Radius 


Weatherproof =<" 
Polyethylene Jacket 


LMR-600, the New Standard in 1/2" Cable. 


LMR-600 is the ideal alterna- 
live to overpriced, cumbersome 
copper cables. [ts unique design 
will get you around corners, al a 
price that won't leave you all bent 
out of shape. 

Call today for complete infor- 
mation on LMR cables and your 
nearest stocking distributor. 


1/2” LMR-600 Coaxial Cable 


Attemation at 900 MHz 2.5 dB/100 fi. 
2000 MHz 3.9 dB/100 fi. 
2500 MHz 4.4 dB/100 ft. 
Shielding Effectiveness >90 dB 
0,590" 


Diameter 
Bend Radius Ls" 


LMR-600, Black PE Jacket $1.25/N. 
LMR-606-FR, UL CATVR Listed —-$2.,00/ft. 


1-800-TMS-COAX 


a: 35 “7 oe, 8 2 a 
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358 Hall Avenue, Wallingford, CT 06492 © 203-949-8400 Fax: 203-949-8423 
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frequency also serves as a redundant path 
to provide uninterrupted communications. 


Automatic vehicle location and MDT 

In 1988, MDT and automatic vehicle 
location (AVL) functions were integrated 
for the first me. Previously, individual 
RF networks were used for each function. 
AVL data were “piggybacked” onto MDT 
messages, saving the cost of using sepa- 
rate systems. AVL installed with this tech- 
nology, together with the reduced cost of 
the locators, makes AVL an attractive 
function for providing additional officer 
safety. 

When the “piggyback” technique is 
used, AVL can add overhead to an RF 
infrastructure, depending on the system's 
polling frequency. This technique can add 


With roaming, a vehicle 
can travel anywhere in 
the state and 
automatically 
communicate with its 
home base. 


further sensitivity to the protocol effi- 
ciency and the number of active vehicles 
that can be supported. 

When considering an MDT network, 
make sure that the AVL is available from 
the vendor, and know its cost and imple- 
mentation method before making a 
commitment. 


Summary 

As you contemplate whether to imple- 
ment an MDT network, use your applica- 
tions provider as a sounding board and 
obtain its commitment regarding functions 
that it provides now and that it plans to 
provide in the future. Get answers to the 
following questions: 

(1) Is the vendor the primary supplier of 
the interface software? 

(2) Does the vendor have the experience 
to demonstrate its competence? 

(3) Is the vendor capable of supporting 
your current and future applications needs? 

Most importantly, check references. 
Talk with similar agencies that have 
bought MDTs and use their experience to 
help you to plan and to implement a sys- 
tem that will serve your agency and your 
community successfully for years to come. 
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The ABCs 


of communications towers 


Determine initial and future uses for your new tower. Select a tower manufacturer 
and a tower installer with good reputations to protect the investment you make in the 
equipment. Inspect and maintain your tower regularly. 


By Betty J. Pilar 


Basic information about tower purchas- 
ing and installation will help you to com- 
municate your requirements to a tower 
manufacturer. leading to better decisions 
and a smoother process from inception to 
installation. 


General information 

There are two basic types of towers, 
guyed and self-supporting. A guyed tower 
is a slender, steel structure supported by 
one or more levels of braided or stranded 
high-strength steel guy cables that anchor 
it to the ground. A self-supporting tower 
can be a three- or four-sided steel-lattice 
pyramid or box, or a tubular monopole. 

One important consideration in select- 
ing a tower is how much land (and of 
what type) it will occupy. A guyed tower 
needs much more land than a self- 
supporting tower because the guy cables 
usually are anchored to the ground at a 
distance from the base equal to about 80% 
of the tower’s height. For example, a 250- 
foot guyed tower may require more than 
four acres. whereas a 250-foot self- 
supporting tower requires less than one 
acre, Soil types on the prospective prop- 
erty have to be suitable for supporting 
foundations or for holding guy anchors. 


Cost considerations 

Comparing the cost of towers requires 
an examination of an entire list of ex- 
penses, including materials, erection time, 
shipping and land requirements, The ma- 
terial expense for guyed towers typically 
is less than for self-supporting towers 
because less steel is used. Most founda- 
tions for guyed towers cost less than those 


Pilar is a sales representative at Andrew Corpo- 
ration, Orland Park. IL. 


Photo 1 (left). All-bolted-construction, heavy- 
duty, guyed towers, such as this one with a 
54-inch face width, can stand more than 550 
feet high. 


Photo 2 (right). This self-supporting pyrami- 
dal tower can handle heavy loads, and its 
steep taper allows it to fit where space is 
limited. 


for self-supporting towers because they 
usually are smaller, requiring less con- 
crete. Because less steel is used, on-site 
construction time for guyed towers is 
generally less than for self-supporting 
towers. Guyed towers with 20-foot-long. 
solid-steel, prewelded sections can be 
erected even quicker than formed-plate 
puyed towers, further reducing erection 
costs, but they may be more expensive to 
ship because of their weight and volume. 
Although these comparisons may make 
one think that a guyed tower costs less 
than a self-supporting tower, that may 
not be the case—because of land 
requirements. 

The cost of land may be a prime con- 


sideration. If the site is in a remote area 
where land is readily available and its cost 
is relatively inexpensive, the guyed tower 
would be more economical. If the site 
must be located in a developed area with 
premium land costs, a self-supporting 
tower may be more economical despite 
its higher material, installation and trans- 
portation costs. 


Maintenance 

In general, annual inspection is recom- 
mended for all types of towers and should 
include checking the tower and antenna 
bolts, safety ladder, cable bridge, pressur- 
ization equipment, weatherproofing, 
lighting, grounding and foundation. 
Guyed towers may require more frequent 
maintenance than self-supporting towers, 
and the guy cables should be inspected 
for proper tension and to detect corrosion. 
Proper tension ensures that the tower is 
supported correctly and that there is mini- 
mal deflection of antennas caused by 
twisting of the tower. Guy cables are ei- 
ther stranded or braided and galvanized to 
prevent corrosion. Chipped or cracked 
bonding should be repaired, Self- 
supporting towers with tubular members 
require closer inspection for corrosion 
than those with angle members, where all 
surfaces are exposed. Some tubular mem- 
bers have “weep holes” drilled at the 
bottom to permit moisture drainage, and 
inspection should ensure that these holes 
have not been plugged. 


Guyed towers 

Guyed towers suit a wide range of load- 
ing conditions from light applications (in- 
cluding light-duty microwave, cellular 
and land mobile radio) to extremely heavy 
loading (such as heavy cellular, medium- 
to-heavy microwave, broadcast, and me- 
dium-to-heavy cable television and low- 
power television). (See Photo | above 
left.) The weight of ice and the stress of 
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Photo 3. This step-tapered monopole tower 
exposes less area to the wind, which results 
in reduced loads. The transmission line is pro- 
tected because it runs inside the pole. 


be ee 
with a dud 
battery 


“Our equipment worked fine — 
it was our batteries that caused 
the problems. Now with 
Cadex, I won't grab a 
battery without making sure it 
had been analyzed.” 


(CADEXS 


a a Ee 
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high winds also can contribute to heavy 
loading on a tower. 

A guyed tower may be constructed of 
formed. high-strength, steel-plate, angle 
leg and bracing members that bolt together, 
or as all-welded, solid, round members that 
arrive in 20-foot, prefabricated sections, 
These sections bolt together quickly to 
reduce installation time and costs. 

The “face width” is the measurement 
of each side of the tower structure. For 
example, if a tower is model M36, the 
width of each face is 36 inches. The larger 
the face width, the more structural capac- 
ity that is available for installing anten- 
nas, ice shields, and radomes, 


Self-supporting towers 

Self-supporting towers come in a range 
of custom-designed shapes with triangu- 
lar or square footprints as well as a single 
pole (monopole). Towers with triangular 
footprints are generally preferred over 
those with square footprints because they 
are lighter and more economical to erect, 
and they have lower overall foundation 
costs. These towers fit lightweight appli- 
cations such as cellular and mobile two- 
way radio, and they are practical for use 
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where space is limited or costly. For heavy 
microwave applications, towers with tri- 
angular footprints towers can be designed 
to handle many antennas along with other 
loads such as ice shields, platforms, large 
antenna feed lines, wind and ice, (See 
Photo 2 on page 46.) 

The single-pole self-supporting tower, 
usually referred to as a monopole, can be 
a tubular section design or a formed, 12- 
sided, tapered pole with an equal taper 
along its length. (See Photo 3 at the left.) 
Monopoles generally range from 75 to 150 
feet high. Above 150 feet, the pole may be 
too large to be cost effective and may not 
provide the stability to keep some anten- 
nas aligned correctly under adverse con- 
ditions, Compared with other tower types, 
monopoles require far less land. They of- 
len are more acceptable to zoning boards 
because they are better-looking and less 
obtrusive in the skyline. They are typi- 
cally used for cellular applications. Gen- 
erally, monopoles are more expensive 
than latticed self-supporting towers. 


Quoting a tower 
Once you decide what height and type 
of tower is best for your application (now 
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and in the future), the next step is to 
contact manufacturers for quotations, The 
tower manufacturer needs several key 
items of information to provide you with 
useful quotations on a tower that will 
meet both your requirements and any re- 
strictions, such as zoning codes or land 
availability. The most vital information 
you should supply is: 

1. Design load. Use EIA/TIA specifi- 
cations, the telecommunications industry 
standard design criteria, and note the re- 
vision level. These govern the tower un- 
less local codes supersede them. 

2. Wind speed. Sometimes referred to 
as wind load, this is the force the wind 
has on the tower and antennas. These mea- 
surements are predetermined for all U.S. 
counties in the EJA specifications and are 
stated in pounds per square foot (psf) or 
miles per hour (mph). For any given site, 
towers can be designed for heavier wind 
speeds than specified. 

3. Ice load. Also known as radial ice. 
this is the amount of ice in inches formed 
around each tower member. Minimums 
are precalculated for various parts of the 
country, but the design can be altered for 
heavier icing conditions. 


Photo 4. This antenna pipe mount (arrow) sup- 
ports a 10-foot, high-performance, shielded 
microwave antenna on a 46- or 54-inch face 
width guyed tower. 


4. Soil report. This report details the 
soil conditions present at the site and 
helps to determine what type of founda- 
tion is required. The engineering staff can 
use the EIA Normal Soil industry stan- 
dard specification to quote on an installa- 
tion, but this is strictly for a “budgetary 
quote” for a tower and foundation. When 
if comes time to design the foundation for 
a specific tower, an actual soil report must 
be provided. Foundation design is based 


At Your a te 
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ur STI-9000 was the first mobile signal measure- 
ment & analysis system that allowed engineers to 
analyze RF signal coverage completely and see 


real time results. 


Introducing the STI-9100 laptop. Smaller, lighter, 
faster, with an easy to use color graphic interface. The 
STI-9100 laptop is a turnkey system that easily installs in 
any drive test vehicle. The system is Windows®-based, 


includes a multi-channel GPS, and works with the field strength meter 
shown or your preferred communication receiver. 


If you have a need for signal coverage measurement solutions in PCS, cel- hendad 
lular, mobile radio, broadcast or paging, call for detailed product information, 


pricing and receiver options. 


‘Setting the standard for communication system coverage analysis.” 


Windows™ is a trademark of Microsoft? Corporation. 
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on tower reactions and soil conditions. 
Independent geotechnical engineering 
companies usually are hired by the buyer 
to prepare the soil report. For conven- 
ience, most tower manufacturers can sub- 
contract this service for an additional fee. 

5. Other design specifications. Addi- 
tional specifications might include Uni- 
form Building Code (UBC), Building Ot- 
ficials and Code Administrators (BOCA), 
Southern Standard Building Code 
(SSBC), or specific government agency 
requirements in the area where the tower 
will be built. These specifications are in 
addition to the limitations stated in per- 
mits issued by the Federal Aviation Ad- 
ministration (FAA) or Federal Communi- 
cations Commission (FCC). All codes will 
affect the factors used to determine load- 
ing requirements. 

6. Antenna loading. Antenna loading 
covers anything added to the lower, ini- 
tially or in the future, that will be exposed 
to the wind. At this step, it is important to 
think about what plans you have for the 
tower: 

a Quantity, Number of antennas, both 
initial and future installations. 

b. Models. List of part and model 
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numbers for antennas to be used. These 
numbers tell the tower design engineer the 
exact size, weight and frequency of the 
antennas to determine how rigid the tower 
must be. 

c. Size. Diameter of each microwave 
antenna. 

da. Type. Each type of antenna, high- 
performance, grid, cellular or broadcast, 
affects windloading differently. 

¢. Elevation. Placement on the tower of 


each antenna (feet above ground level). 

f. Azimuth, Direction the antenna faces, 
usually in degrees. This aspect determines 
the placement of each antenna on the 
tower. 

g. Radomes. \dentification of the an- 
tennas that will have radomes (covers that 
protect antennas from dirt, wind, and ice). 

h. Coaxial cable and waveguide. The 
kind of cable (foam or air dielectric) and/ 
or elliptical waveguide and the sizes that 
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Photo 5. A triangular platform (red arrow) and 
retractable side arms (white arrows) atop a py- 
ramidal tower designed for light-to-medium 
loading. 


will be used. 

i. Operating frequency. Used to deter- 
mine allowable twist and sway, especially 
on self-supporting towers. 

7, Other accessories. Everything 
placed on the tower must be specified 
because added weight and windload will 


Photo 6. Cellular star mount frames (black 
arrow) support directional, omnidirectional, 
and sectored antennas. Torque stabilizers 
(purple arrow) add tower twist protection to 
maintain critical antenna alignment. 
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... the New Systems are Here to Stay 


You simply can't meet today's alerting requirements with yesterday's systems. Fortunately, 
modern engineering finally comes to Fire Alerting Systems. Zetron's Model 6/26 Fire Alerting 
System combines modern technology and dependability in one package. 
© Fast, modern signaling (FFSK) can alert stations in ¢ Reduces radio traffic congestion. 
as little as 1/5th of a second. ® Vehicle status of up to 7 vehicles per station. 
e 
se 


® Continuous self-checking assures that the system Data interface to station printer. 
performs when you need It. Designed to help meet NFPA 1221 


® Flexible design allows use with wireline or RF recommendations. 
communication paths. e Soft start alerts reduce stress on station personnel. 


® Compatible with Computer Aided Dispatch. Control relays to remotely operate doors, lights, etc. 
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Call today for your Model 6/26 Configuration & Pricing Guide. Z ETR im) mM 
12335 134th Ct. N.E. Redmond WA 98052 Phone: (206) 820-6363 Fax: (206} 820-7031 
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affect the type and construction of the 
tower: 

a Antenna mounts. 

b. Platforms. 

c. Side arms. 

d. Climbing devices (ladders, step bolts, 
safety climb devices). 

e. Paint (shop or field). 

f. Lighting (red light, strobe, or dual). 


g. Grounding (EIA or special). 
h. fee shields. 
i Waveguide bridge. 


Once all the tower information is com- 
piled and submitted, engineers can de- 
velop specifications for both the tower 
and foundation and can help you with ex- 
hibits for the zoning processes. Exhibits 
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Installing and troubleshooting cellular and mobile radio antennas can be a 
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— even glass characteristics — can drastically affect performance. 

Bird's AT-800 rapidly tests any 806-960 MHz antenna. The self-contained RF 
source is preset for cellular bands. Or select your own frequency range. A 100-point 
scan of VSWR, Match Efficiency, or Return Loss is graphically displayed within a 
second. A simulated analog meter speeds single frequency 


tuning, and field strength mode verifies 
hand-helds. PASS-FAIL testing, audible 
indicators, and numerous other features 
make it easy to be sure. And the AT-800 
is remarkably easy-to-use. 

With the AT-800, installers, 
engineers and technicians don’t have 
to guess anymore. Contact Bird now 
for more details. 
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Western U.S. Sales Office: 


Tel: 805-646-7255 
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Photo 7. Ice shields (black arrows) are used to 
protect parabolic antennas, such as this one 
atop a heavily loaded microwave tower. The 
polymer-coated fiberglass radomes (purple ar- 
row) also shed ice and snow to maintain the 
integrity of the antenna feed. 


might include one or more of the 
following: 

* foundation design. 

* site layout drawing. 

© permit tower drawing packages. 

* calculations and drawings for the 
foundation and tower structure bearing the 
seal of a registered professional engineer. 


Tower site construction involves many 
steps: building an access road; bringing in 
electric and phone lines; erecting a fence 
and installing other security measures; pro- 
viding and installing the equipment shel- 
ler; erecting the tower and installing trans- 
missions lines and antennas; and testing 
alignment of all lines and antennas. Some 
tower manufacturers will provide a tum- 
key program that packages all of these 
services, or you may contract with dilfer- 
ent suppliers for the various services. 

Putting up a tower is not difficult when 
you know what information you need and 
accumulate it up front. Start by deciding 
what you want to accomplish with the 
tower both at the initial purchase and in 
the future. Select a tower manufacturer 
that stands behind its design, materials 
and service. Give that company all the 
information you can. Select a reputable 
tower installer to protect the investment 
you make in the equipment. Finally, in- 
spect and maintain your tower regularly. 
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Photo 8. A waveguide bridge (black arrow) protects from four to 24 
cable runs and is installed with a supporting system (purple arrows) 
of pipes and cable hangers. 


GLOSSARY OF TOWER TERMS 


The accompanying glossary identifies the terms most 
frequently used in purchasing a tower. Become familiar 
with them, and know which ones in particular affect the 
decision-making process for the tower you want to erect. 


Antenna pipe mount A pipe used to mount an antenna 
to a tower. (See Photo 4 on page 50.) This mount should 
be ordered with the tower when microwave antennas are 
part of the initial installation. 


Cable safety climb A safety belt and cable worn by 
workers when they climb the tower. A locking device, 
which travels along the safety cable, is attached to the 
safety bell to prevent the climber from falling. 


Cellular antenna platform = A square and/or triangular 
platform that provides a safe working environment for 
cellular antenna installation and adjustment. (See Photo 
5 on page 52.) It also provides mounting support for 
antennas. 


Cellular star mount A triplex frame that can support 
as many as 12 whip antennas with the other cellular an- 
tennas that are separated by 20 or 30 feet. (Photo 6 on 
page 52.) 


Climbing ladder A ladder mounted either on the out- 
side of a tower or internally such that two tower faces 
form a safely cage. 


EIA Electronic Industries Association. 
FAA dual red light/strobe system A kil of compo- 


nents needed to comply with FAA and FCC regulations. 
It consists of a combination of red light beacons and 


Get “The Patch” 


sidelights that flash after dusk and white strobes that flash Sinclair Cellular Fanel Antennas 
during daylight hours. The flashing strobe could be a f h | ‘ ’ ‘ 
nuisance to the surrounding populated areas at night, so eabure the atest in microstrip 


less objectionable red beacons are used. No paint is re- patch technology 


quired for the tower. 


These slim & unobtrusive 
antennas Gan-be tower 
mounted /or mounted 
flat to.a.building. 

As — 


FAA strobe light system A flashing white beacon at 
the top. No paint is required for the tower. 


Grounding system A series of copper wires and buried 
rods used to ground the tower, shelter, and transmission 
line. It is one of the most important deterrents to light- 
ning damage. One lightning strike could bring the entire 
system down, resulting in a loss of revenue. 


“= 


Ice shield A canopy installed directly above an antenna 


lo protect it from damage caused by falling ice and other f SRL-4060-11P 
windblown debris. (See Photo 7 on page 54.) ) features: 
Light controller A solid-state clectronic device equipped : Horizontal 
with a photoelectric cell that turns tower lights on and off. i Beamwidth 
Alarms indicate beacon, sidelight or power failures. A (57-deg) 

® “11,4 dBd gain 
Paint A paint that adheres to galvanized steel. Painting : “ Height 32.0.in . 


is typically done in the field; however, factory applied 
paint is also available. The FAA requires that towers 200 
feet and taller be painted and/or lighted. Towers shorter 
than 200 feet may require painting and/or lighting if they 
are near an airport. Painting consists of seven equally 


(614 mm) _ 


SRL-4090-13P 
features: 


* Horizontal Beamwidth (90 deg) 
° 13.4 dBd gain 
* Height 92,0 in (2,239 mm) 


Celebrating our 45th anniversary’as a 
major-innovator and manufacturer of 
high quality wireless communications 
products. 


For complete specifications.on Sinclair $ full 
line of Celliitar Panel Antennas. phone or 
fax toda’ 


gun® ear fF 
SINGUAIR 


Sinclair Technologies Inc. Z 
55. Mary Streer, Aurora; Ontario, (-»nada L4G 6X5 
T,; 7(995) 727 


Photo 9. A waveguide ladder (arrow) supports six runs of waveguide on 
an SST. The waveguide ladder on a guyed tower is shown in Photo 1. 
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scrambler designed to 


HARGCER 


LIGHTNING PROTECTION, INC. 


* Connectors/Fittings 
* Ground Bars 

* Cadweld” 

¢ PolyPhaser” 


Ca. For A FREE CATALOG 
¢ Phone: (847) 548-8700 
* Fax: (847) 548-8755 
¢ Toll-Free: 1-800-842-7437 


301 Ziegler Drive 
Grayslake, IL 60030 
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provide intermedi- 
ate level security for 
two-way radio voice 
communication systems 
and is a perfect, cost 
effective solution to entry level 
voice scrambling as a defense 
against unauthorized or casual listeners. The NC802 
provides eight user selectable carrier codes commonly 
used by other manufacturers and interfaces easily to most 


radios with near transparency to the user. 
NORFAX DOC.# 5755 


For Detailed specifications call our 24 Hour 
NorFax retrieval system at 916-477-8403 or for 
product catalog call 1-800-874-8663 


Pvoncomm 


DATA SIGNALLING PRODUCTS 


WW Loma Rica Dr., Grass Valley, CA 95945 
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spaced bands, three of aviation white and four of aviation 
orange. 


Radomes A cover installed over the antenna to protect 
the antenna and feed from accumulation of ice, snow and 
dirt and to help reduce wind loading. There are two basic 
types. Flexible planar radomes are stretched across the 
front of shielded antennas. They are made of either 
hypalon-coated nylon (lasts 5 to 15 years) or a polymer- 
coated fiberglass fabric (lasts 10 to 30 years). (See Photo 
7 on page 54.) The radome flexes slightly in the wind and 
thus sheds ice and snow and protects the antenna feed. 
The second type is a molded or formed radome, usually 
made of fiberglass or plastic. These radomes are para- 
bolic (dishlike) or cone-shaped and are attached to the 
rim of the reflector. They also provide protection to the 
feed even in severe environmental conditions. 


Side arms Extensions from a tower that increase the 
clear distance between the antenna and the tower to 
minimize the interference created by the tower structure 
(See Photo 5 on page 52.) 


TIA Telecommunications Industries Association 


Torque stabilizers An assembly of extended arms used 
on a guyed tower to help prevent twist. (See Photo 6 on 
page 52.) They are generally attached above or below a 
microwave antenna. 


Tower analysis A computer-generated report used to 
design new towers, to determine the modifications neces- 
sary to an existing tower before the addition of antennas, 
transmission lines, or accessories, or to change the height. 
Without a tower analysis, nothing should be added to a 
tower structure that was not specified in the original design. 


Waveguide bridge A cover installed between the tower 
and shelter to protect the transmission lines from falling 
ice or other debris. (See Photo 8 on page 56.) 


Waveguide bridge/support system A system that sup- 
ports the transmission line between the tower and the 
shelter entry ports (openings in the building where the 
cable enters). (See Photo 8 on page 56.) 


Waveguide ladder <A support system designed to at- 
tach the transmission line to the tower. In a guyed tower, 
this support system is usually built-in. It consists of di- 
agonal braces (with prepunched holes to accommodate 
hangers), which replace support diagonals at certain in- 
lervals. Waveguide ladders are also available for self- 
supporting towers. (See Photo 9 on page 57.) These sup- 
ports bolt directly to the tower bracing for mounting trans- 
mission line without angle adapters or special brackets. 
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Technically speaking 


Figure 3. A broadband bridged-T attenuator with PIN diodes. 


(continued from page 8) 


allows the signal from the antenna to reach 
the receiver virtually unattenuated. 

O Broadband bridged-T attenuator. Fig- 
ure 3 above left shows a broadband 
bridged-T attenuator. With a high bias 


Figure 4. A narrowband bridged-T attenuator with PIN diodes. Note the 


quarterwave section of transmission line in the leg of the attenuator. 


current through PIN diode D1 and a low 
bias current through PIN diode D2, the 
attenuation of the bridged-T network will 
be quite small. With a high bias current 
through D2 and a low bias current through 
DI, the attenuation of the bridged-T net- 
work will be extremely high. Thus, by 


varying the amount of control bias to the 
two diodes, the attenuation of the bridged- 
T network can be set to any desired level. 
This is a broadband attenuator because 
there are no frequency-sensilive compo- 
nents in the network. 

O Narrowband bridged-T attenuator. 


The DX 6000 is the industry’s foremost 
2 paging transmitter. It is designed with 
your business goals in mind. It offers 
flexibility, efficiency, reliability and 
performance to gain an advantage in today’s 
highly competitive business environment. 


DX 6000 Smart _ 
Paging Transmitter 


Here are just a few of the features offered: 

- All digital formats transmitted up to 2400 baud 
standard. 

- Remote control, maintenance & monitoring, 
via radio link or wireline. 

- Microprocessor control throughout. Allows 
remote monitoring of 17 functions throughout 
the system. 

- Auxiliary computer port allows for 
communication with other transmitters, 
including Hot Standby systems. 


3370 San Fernando Road, #206 


Los Angeles, CA 90065-1417 H/ 
Tel: (213) 257-0800 - (800) 447-6937 RADIO SYSTEMS 
FAX: (213) 254-3210 


A DIVISION OF DX COMMUNICATIONS, ING 
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Figure 4 on page 59 shows a narrowband 
bridged-T attenuator. It is similar in op- 
eration to the broadband bridged-T attenu- 
ator shown in Figure 3, except that it con- 
tains a quarterwave section of transmis- 
sion line in the leg of the attenuator. This 
makes the attenuator narrowbanded be- 
cuuse the quarterwave section of transmis- 
sion line is frequency-sensitive. 


ing diodes. 


0 A/B switch. Figure 5 above left shows 
a simple A/B (RF input selector) switch 
that can be built using PIN diodes. The 
switch can be located some distance from 
the circuit being switched. For the “A” 
input to be active, diode DI must be for- 
ward-biased, and for the “B” input to be 
active. diode D2 must be forward-biased. 
RI, R2. R3 and LI are part of the bias 


SES 


pepeeeennenee 


NEED POWER? 


the following categories: 


SOLAR ELECTRIC 
SPECIALTIES CO. 


A DIVISION OF E. A. PADULA LUMBER CO.. | 


rPOwon: 


SOLAR ELECTRIC SPECIALTIES 
provides the highest quality photovoltaic power 
_ systems at competitive prices. We can design a 


system to provide you with the power you need in 


Featuring Siemens Solar Photovoltaic Modules 


P.O. Box 537, Willits, CA 95490 Phone: (707)459-9496 Fax: (707) 459-5132 Toll Free: (800) 344-2003 
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Figure 5. (left) This simple A/B input selector switch uses two PIN switch- 


Figure 6. (above) This circuit allows the control voltage to set the attenu- 
ation by changing the shunting effect of capacitor C1 across the input 
to the RF amplifier. 


circuit for the PIN diodes. 

O Simple shunt attenuator. Figure 6 
above right shows a simple shunt altenua- 
tor using a PIN diode. As the +V is in- 
creased, the forward bias on D1 increases, 
thus reducing the RF resistance of DI, ef- 
fectively placing capacitor C1 in shunt with 
the input to the RF amplifier. The higher 
the bias current, the lower the resistance of 
DI, and the more shunting effect C1] has on 
the input of the amplifier. 


Summing up 

As you can see, using the PIN diode is 
simple, It can be used anywhere RF switch- 
ing is needed. Just think of the PIN diode 
as a vaniable RF resistor, the resistance of 
which varies with forward bias. 

Problems with PIN diode switching cir- 
cuits usually are caused by bad components 
in the biasing circuit or a defective PIN 
diode itself. De voltage, RF voltage and 
ohmmeter checks are the normal methods 
of troubleshooting PIN diode switching 
circuits. 

‘Til next time—stay tuned! 
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The spectrum and loan scandal 


By Robert H. Schwaninger Jr. 


Has Charles Keating been paroled from 
Allenwood or whatever country club 
prison he was sent to? You remember Mr. 
Keating, don’t you? He’s the guy who 
embodied the worst of the savings and loan 
scandal that only cost the American gov- 
ernment and millions of investors about 17 
squillion dollars. Pm just wondering if he 
got out and is sitting in some halfway 
house running this industry with the help 
of Big Mike Milken and Ivan “The Ter- 
rible” Boesky. 

If you look at what's happening, you’ve 
got to wonder whether the telecommuni- 
cations industry ts heading down the same 
path that Chuck Keating took the S&L 
industry. The parallels ure quite disturb- 
ing. What is even more unsettling is that, 
unlike the people ruined by Keating's kit- 
ing of Joan deals, this industry doesn’t have 
an FSLIC for small investors. 

Before the feds put the brakes on 
Keating and his clones. what was happen- 
ing was this: S&L guys would get in ca- 
hoots with local business types and find a 
plot of raw land. The best land was stuff 
that was essentially worthless, but had a 
really nice view of some major highway, 
The business types would then get an ar- 
chitect to draw a building or complex or 
high rise or something that looks good in 
ink and watercolor that supposedly was to 
be built on the raw land. 

Armed with the pretty picture, the busi- 
ness guys would create a corporation, like 
Fleece Inc,, and get an option to buy the 
land from Farmer Brown, who had used it 
to graze cattle for so many years that even 
stinkweed wouldn't grow there anymore. 
Then with the picture and the option, 
Fleece Inc. would create a prospectus that 
showed that if Fleece Inc. had the financ- 
ing, it could turn the raw land into a gold 
mine. The prospectus would be nicely 
bound, filled with really interesting num- 
bers and graphs and projections that proved 
beyond a doubt that the world was anx- 
iously awaiting the first 12-story Jiffy 
Lube. 

If Keating had been a banker instead of 
a stinker, he would have thrown the board 
of Fleece Inc. out the first time they 
showed up with the flip charts, But Chuck 


Schwaninger, MAT’s regulatory consultant, is a 
partner in the law firm of Brown and 
Schwaninger. Washington. DC. He is a member 
of the Radio Club of America. 


had other plans. With a wink and nod, he 
tossed his depositors’ money at one deal 
after another, ignoring the fact that the 
hope of getting a return on the investment 


was about as good as Cleveland’s hope of 


keeping the Browns. Why? Because even 
if the depositors weren't making a dime on 
the deal. Chuck was enjoying his role as 
the mover ‘n’ shaker behind these big 
deals. 


WHATS GOING ON 7/— 
I THOUGHT We CAME Heme 
TO BUY RADIO SPECTRUM// 


What's all this got to do with our indus- 
try? Well. in place of raw land, read “radio 
spectrum.” Radio spectrum is a lot like 
raw land. Standing there, it’s just a plat- 
form upon which one builds a business. So 
what's it worth? Really. nothing. Then, 
how come it shows up in the book value of 


publicly traded corporations as an ex- 
tremely valuable asset? 

If you look over the records of many 
speculative corporations that are produc- 
ing land mobile services, you will discover 
that spectrum is assigned a value, either 
directly or indirectly, It may be buried as 
megahertz per pop or channels per sub- 
seriber per exclusivity factor per some- 
thing else, but it’s there, and it is used to 
value the assets of the corporation for de- 
termining the value of shares of stock. In 
fact, some publicly traded corporations 
assign a rather high value to spectrum us 
compared with its valuation of the remain- 
der of its assets. 

Once spectrum is used to prop up stock 
prices, the value of spectrum becomes a 
talisman for the board of the corporation, 
held high in totem-like fidelity before fi- 
nancial institutions, and raised to a level 
that shadows the fact that the corporation 
simply doesn’t make a profit. It obscures 
the fact that the service offered by the com- 
pany is simply unprofitable. The fact that 
the company is unprofitable is politely ig- 
nored, like an ugly child. One simply 
doesn’t comment that this multibillion dol- 
lar corporation is trying to sell a bad prod- 
uct to an unwilling public. 

This polite treatment is aped by analysts 
who recommend buying the stock of these 
overvalued concerns to small investors. In- 
vestors, trusting the alleged expertise of 
the analysts, then buy the stock. assuming 


* Receiver Multicoupler Systems 
* Coaxial Cavity Filters 
* Duplexers 


Investigate this complete line of 
high performance products today! 


PHONE 817-848-4435 
FAX 817-848-4209 


WHANEC 


PO.BOX 21145 * WACO,TEXAS 76702 


QUALITY:SERVICE-PRICE 
.. WE DOIT BETTER! 


FOR THE 150, 450, & 850 MHz BANDS 
* Low-loss Transmitter Combiners 


Circle (20) on Fast Fact Card 
February 1996 


Mobile Radio Technology 


§2 


anta Fe Distributing 

has a complete line 
of Base Station/Mobile 
Antennas, Duplexers/ 
Combiners, and Coaxial 
Cables & Connectors! 
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Regulating technology 


that the corporation’s newest fax/page/ra- 
dio/video/interactive/digital/shortwave/ 
longrange/whatsit will be a hit in the mar- 
ket. content in the knowledge that they are 
getting in on the ground floor of the new- 
est wave of technology. But, as must cer- 
tainly occur, one day the analysts tum on 
their investors, and without uttering a 
single mea culpa, declare that, lo and be- 
hold. this company ain’t making any 
money. It’s just spending money raised by 
stock sales and bond sales and financial 
red tag sales. 

Like the walls of Jericho, the stock price 
comes a tumblin’ down, and thousands of 
little investors lose their shirts, with no 
federally backed insurance plan to offset 
the loss. Mean- 
while the company 
scrambles to stop 
the bleeding, be- 
cause the board 
members sold their 
share months ago 
and they don’t want 
to be embarrassed 


No matter how many 
shares of stock a company 
sells and no matter how 


more spectrum to prop up their alleged 
values. Their voracious appetite for spec- 
trum to warehouse results in a chilling of 
the marketplace so that legitimate provid- 
ers of services cannot obtain additional 
spectrum to grow and thrive. Their scads 
of applications piled atop the FCC staff 
become an unspoken justification for push- 
ing administratively efficient operations 
that value quantity of greed over quality of 
service to be delivered to the public. 
The American public is being duped. It’s 
buying billions of shares of stock that are 
valuc-based on raw spectrum, pretty pic- 
tures, and questionable projections. The 
federal government is being duped. It is 
searching for ways to auction spectrum to 
feed the appetite of 
these companies, 
mouthing the false 
projections of the 
RBOC wannabes 
and their claims of 
emerging technolo- 
gies. Everyone is 
headed toward the 


by the huge profits 
made right before 
the common stock- 


many channels a company 
has and no matter how 
many auctions in which a 


bright lights, like 
suckers to the Ve- 
gas Strip, and no 


holders took a bath. 
“Just a  coinci- 
dence,” they de- 
clare in harmony. 

If the company is 
lucky, it will find a 
big investor that 
will buy a huge 
block of equity and 
give the appearance 
of stability to the company’s value. With 
that dough in its coffers, the company will 
quickly turn around and try to find more 
radio spectrum to throw into its asset pool 
so that it can point to it and say to the 
analysts, “See, we gol more sO we're worth 
more. Tell people to buy our stock again.” 
Sadly, many of the analysts will, once 
again ignoring the fact that the company 
still hasn’t made a dime of profit and its 
chances haven't gotten any better. And a 
new group of small investors are lured into 
the pool for another big bath. 

Although | could name a half-dozen com- 
panies that mirror the above examples, I’ve 
decided that 1 don’t want to spend all of this 
year in court. Companies like this breed 
lawyers like bad cheese breeds mold. Be- 
sides, if you think about it, you could prob- 
ably name a few with no help from me. 

As an industry. we should be aware of 
the threat that these entities bring. They 
siphon off important financial resources 
that could be applied to legitimate techno- 
logical progress. They spend enormous 
sums on lobbying Congress to auction 


company has been 
successful, sooner or later 
every company has to 
make a profit to survive. 


one’s quoting the 
odds. And the stam- 
pede is trampling 
the small, honest 
operator that has to 
make a profit or be 
out-of-business and 
bankrupt. 

This isn't to say 
that large, legiti- 
mate companies don’t exist. They do, and 
their contribution to the health and oppor- 
tunity available in the telecommunications 
industry is well felt. But the temptation to 
make a quick buck by fleecing small in- 
vestors seems to be growing in the hot- 
house of the FCC's auction agenda. Per- 
haps its time to turn down the heat and let 
in some cold reality. No matter how many 
shares of stock a company sells and no 
matter how many channels a company has 
and no matter how many auctions in which 
a company has been successful, sooner or 
later every company has to make a profit 
to survive. And all the industrial policies, 
legislative agendas, and Wall Street hype 
can't change that fact. 

So before people begin comparing 
Chairman Hundt to Charles Keating, night 
before the FCC becomes a division of the 
RTC, our industry would do well to exam- 
ine the direction in which some members 
are moving and ask whether, over the long 
run, is it better to promote good products, 
valuable technology, honest profit and 
noble labor, or a fast buck? cin 


N ews 


PCS Development signs agreement with Westlink Paging 


Landmark 


Tower 


PCS Development (PCSD), Greenville, 
SC, has signed a memorandum of under- 
standing with Westlink Paging, San Di- 
ego. Under the agreement, Westlink Pag- 
ing will offer PCSD’s advanced messag- 
ing services in 88 markets within 14 West- 
erm or Midwestern states when these serv- 
ices become commercially available in the 
first half of 1997. 

PCSD, which is one of only five compa- 
nies that own paired nationwide 5O0kHz- 
50kHz inbound-outbound narrowband li- 
censes, is developing a seamless, nation- 
wide digital network to deliver advanced 
two-way voice and data messaging serv- 
ices for business applications and the per- 
sonal messaging market. Combined with 


Nextel] moves to Seattle area 

Nexte] Communications, Rutherford, 
NJ, will relocate its corporate headquar- 
ters to the greater Seattle area. The search 
for headquarters has begun, and the first 
relocation phase is expected to be com- 
pleted by the end of this quarter, About 
250 people will work at the new headquar- 
ters, Which will be called the National 
Support Center. Nextel has said that it will 
ensure that any employees displaced by 
the relocation will have access to job op- 
portunities across the corporation, as well 
as a full range of assistance. 


PCSD’s other affiliates, the relationship 
with Westlink gives PCSD the ability to 
reach 6.5 million subscribers in the United 
States. PCSD will begin beta trials of its 
mobile messaging services in Atlanta dur- 
ing the first quarter of 1996 and will con- 
duct additional beta tests in Boston during 
the second quarter, 

Based on Motorola’s InFlexion high- 
speed, high-capacity voice and data proto- 
col, PSCD’s voice messaging service will 
deliver messages in the caller's voice to a 
pocket-size device, which can store as many 
as four minutes of messages. PCSD will 
also offer enhanced alphanumeric messag- 
ing service that offers a guaranteed delivery 
and acknowledgment of message receipt. 


JBro celebrates 20th anniversary 
February 1996 marks the 20th anniver- 
sary of JBro Batteries. Originally founded 
as a provider of replacement batteries for 
the paging and mobile communications 
industry, JBro now offers advanced design 
rechargeable batteries, as well as custom 
production for the OEM market. JBro oc- 
cupies two state-of-the-art facilities lo- 
cated just outside of Chicago and Houston. 
JBro is a licensed participant in the Re- 
chargeable Battery Recycling Corporation 
program for environmentally sound col- 
lection and recycling of NiCd batteries. 


Mathews forms division for telecommunications site selection services 


The Mathews Company has launched 
RCM Site Acquisition Services, a new site 
selection and acquisition division to serve 
the telecommunications industry. The 
rapid introduction of digital communica- 
tions technology, coupled with the recent 


Three public safety fleets choose 
Trimble GPS/AVL products 

Public safety fleets in Aurora, CO, 
Monterey, CA, as well as a paratransit 
organization in San Jose, CA, have se- 
lected GPS-based automatic vehicle loca- 
tion products from Trimble Navigation, 
Sunnyvale, CA. The systems are used to 
locate, manage and dispatch vehicles for 
enhanced operations. 


federal government auction of telecommu- 
nications frequencies, has created the need 
for hundreds of tower sites in every met- 
ropolitan area of the country, said 
Catherine P. Collins, president of the new 
division. 


Mangonia Park, FL, chooses 
Landmark Type 1 tower 

A Landmark Type | tower was re- 
cently erected in Mangonia Park, Palm 
Beach County, FL. This 519-foot, self- 
supporting tower was purchased from 
Landmark Tower, Fort Worth, TX, by 
Tower Works, a facilities designer group. 
The tower will be used for two-way com- 
munications, radio and TV, 


Manitoba selects CML for province-wide E9-1-1 


Manitoba Telephone Systems (MTS) 
has awarded a contract to CML Technolo- 
gies, Hull, Quebec, Canada, to supply a 
province-wide E9-1-] service for the Prov- 
ince of Manitoba. The contract covers an 
ECS-1000 central office E9-1-1 selective 
router/controller, PC call-taker positions 
and an HBF ALI database, as well as sys- 


tems integration, The CML selective 
router was chosen because it has the flex- 
ibility to grow from one remote PSAP in 
the city of Brandon to providing E9-1-1 
services to the suburbs surrounding 
Winnipeg and remote towns in the north- 
ern region of the province. rt 
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N ew products 


Readers’ choice 


Of all the new products and services in the June 1995 issue, the one reprinted 
here generated the most reader requests for additional information. If you missed 
it the first time, here is your opportunity to acquire more information on it. Just 
circle the corresponding Fast Fact Card number on the card found in the back of 


this issue and mail the card to us. 


Software walks users through FCC applications requiring Form 600 


Brown and Schwaninger has cre- 
ated the Form 600 Made Painless soft- 
ware system that enables users to 
complete and print any applications 
that use FCC Form 600. The software 
automatically converts feet to meters, 
or miles to kilometers, and assists in 
converting NAD 27 geographic data to 
NAD 83. The software also automati- 


cally fills in many of the questions con- 
sistent with the type of application be- 
ing filed. Users may print a report that 
will identify possible missing or incor- 
rect entries in their application. The 
printed product is your application to 
the FCC and can be stored on disk for 
future use. 
Circle (500) on Fast Fact Card 


Software allows dual operation, control of Johnson base stations 


Pacific Circuit Design has developed 
new PC software to allow dual operation 
and control of E.F. Johnson LTR 8605 base 
stations. Features include multiple system 


New! 22 Amp Desktop 


@ Auto Reset 

@ Super Quiet 
@ 6" x 5.5" x 3.5" 
®@ Less than 3 Ibs. 
@ ESD Safeguard 


@ 110/220 Switchable 
@ Thermo Cooling Fan 
@ AC/DC Line Filtering 


@ Illuminated Power Switch 
@ MOV Line Input Protection 


operation, automatic programming of sys- 

tem and codes from the dispatch screen, 

and individual or group identification. 
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‘Smart’ microwave radio provides 
common platform, management links 


The Spectrum II radio from Digital Mi- 
crowave provides a common platform for 
applications across multiple frequencies 
and capacities. A synthesized frequency 
source and a wide-range power supply are 
incorporated into every radio. Software 
allows the user to set the radio's frequency 
channel during installation and to modify 
system settings through a Windows-based 
program. The software also links to the 
DMC Net network management system. 
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Voice Paging & 


Scanning Monitor 


@ Overvolt/Current Protection 


@ 22 Amps Continuous Output 


7, 11, 15 Amp Models Also Available 


All Continuous Rated 


DuraComm PS Power Supplies 


Kansas City, Mo. 


Or contact your Communications Distributor 
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Ww? Channel with Monitor Scan 


- User Selectable Priority 
(Program up to 3 Individual 


Addresses on Each Channel 
No Reeds - Major 2-Tone 


Formats: PC Programmable 
W Decode on Both Channels 


Auto or Monual Reset 
© Vibrator Option with Message 
Alert - Low Battery Alert 


an Cell or Nickel Cadmium 
Packs - Charger/Amplifiers 


The New Voice in 2-Tone Paging 


DuraComm Corporation 


Call Toll Free 1-800-467-6741 
Fax 816-741-7499 


Canned alphanumeric messages 
relate musical score to page alert 


The 
Score 
digital display pag- 


Epic and 
numeric 


ers from Pantech 
America allow the 
caller to select and 
send canned alpha 
messages to the pager with each message 
accompanied by a related musical score. 
Recognition of the tune alerts the pager 
owner where to call. The model PT-103- 
Score pager (above left) is a numeric dis- 
play pager for VHF only. The model PT- 
105 Epic pager (above right) numeric 
display pager is for both VHF and 
9O00MHz. Both models include selective 
message delete, message save, message 
freeze, duplicate message detection and a 
low-battery indicator, 
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Paging decoder/system analyzer interprets Flex paging format 


The Interceptor paging system analyzer 
and decoder from Statistical Control Sys- 
tems recognizes Motorola's Flex paging 
format. The ac/dc portable unit features si- 
multaneous operation on as many as eight 
channels for monitoring link and output fre- 
quencies, uplink and downlink frequencies 
or any paging frequencies. All models in- 
terface with just two wires to any FM radio, 
pager, receiver/scanner, service monitor, 
dial-up modem, 202T modem, link receiver, 
satellite receiver, or directly to a paging ter- 
minal, without level adjustments. 
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Cellular preselector filters reduce A-carrier interference to B-band 


Illinois Superconductor has two ultra- 
high performance preselector filters for 


Billing software package processes ESAS-format SMR trunking records 


IDA offers an SMR billing software pack- 
age that is capable of processing records cre- 
ated in the ESAS trunking format developed 
by Uniden, The software creates invoices 
for dispatch, interconnect and long distance 
phone calls. Charge rates are flexible and 
can be varied according to volume, lime-of- 


day and individual customer ID. As many 
as 999 cell sites can be processed. A built- 
in conversion feature allows processing of 
downloads from non-ESAS sites as well as 
downloads from equipment from many dif- 
ferent manufacturers. 
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Noise-attenuating RF, hardwire headsets offer boom or throat mic option 


Peltor offers lightweight, comfort- 
able, noise-attenuating headsets and 
adapters for VHF, UHF and hardwired 
communication systems. These headsets 
are available with a choice of boom or 
throat microphone and are offered in a 
variety of styles: overhead, backband 
and hardhat attachments. The adapters 


and push-to-talk switches are available 
for most VHF and UHF radios on the 
market. 
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Rechargeable replacement battery 
matches several Uniden radios 


The JB-1100 
7.2V. 1,200A_ re- 
chargeable battery 
from JBro Batteries 
is a direct replace- 
ment for the Uniden 
APX-1100 and fits 
both Uniden SPS310 
and SPS320 radios. 
The battery is 
manufactured to 
OEM specs for performance and reliability. 
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use by U.S. cellular B-band operators in 
high-capacity, harsh RF environment 
cells. Model QSOK-BN6 contains six 
notch filters to reject interfering A-carrier 
mobile transmissions between 845MHz 
and 846.5MHz. Model Q40K-B2 contains 
dual integrated passband and notch filters 
for B-band operators using diversity re- 
ceive operations. Both fillers offer low 
insertion loss and dramatic adjacent band 
signal rejection improvements, 
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AVCOM's New 502 & 752 


RETURN LOSS BRIDGES 
for Network and Spectrum Analyzers 


* om 


$2 AVCOM'sNSA-1000A with RLB- 
x J 1000-50 showing the return 

loss of a whip antenna at its 
resonate frequency 


AVCOM's RLB-1000-50 and RLB-1300-50 are 500 
bridges with a broad frequency coverage of 5 to 1000 
MHz and 5 to 1300 MHz respectively and excellent 
directivity of >45dB. The RLB-1000-75 has an imped- 
ance of 75%2 with a directivity of >45dB in the 5 to 600 
MHz band and slightly less in the 600 to 1000 MHz band. 
Matched test cables are available and are provided atno 
charge when a bridge is purchased with an AVCOM 
NSA-1000A Network and Spectrum Analyzer. When 
AVCOM's return loss bridges are used with AVCOM's 
NSA-1000A Network Analyzer, service monitor or spec- 
trum analyzer with a tracking generator, return loss or 
VSWR measurements of antennas. amplifiers or filters 
can be easily and quickly accomplished. Engineers and 
technicians in the broadcast (TV and radio), CATV, 2 
way, cellular and paging industries will find the RLB- 
1000-50, RLB-1300-50 and RLB-1000-75 Return Loss 


Bridges to be indispensable tools, Price RLB-1000-50 
$375, RLB-1300-50 $435, and RLB-1000-75 $435, 
RICHMOND, VA 23236 
Phone 804-794-2500 
Receive brochures ON-LINE via AVCOM's new AVFAX. Call 
from your fax and be ready to receive. 804-379-0500 


500 SOUTHLAKE SLVO 
FAX 804-794-8284 
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New products 


Self-flaring connectors require fewer tools, less installation time 


Spectrum analyzer boasts more 
than —95dBm sensitivity, accessories 


The PSA-65B portable microwave 
spectrum analyzer covers frequencies 
from less than IMHz to 1,250MHz and 
has greater than —95dBm sensitivity. The 
lightweight battery- or line-operated unit 
from AYCOM of Virginia offers several 
accessorics: the BNG-1000A tracking 
(noise) generator for doing swept mea- 
surements; 1,250MHz wide frequency ex- 
tenders; the RFP-24 preamplifier for 
increasing sensitivity to less than 1pV: 
and the LPA-1000 log-periodic antenna. 

Circle (410) on Fast Fact Card 


Portable radio sports ‘I-beam’ 
diecast frame, rubber gasketing 


The PS-series por- 
table radios from 
Pantech America al- 
low the user to switch 
from 5W to 2W of RF 
power in both VHF 
and UHF models. An 
“[-beam”™ alloy die- 
cast frame separates 
the radio's RF section 
from its control sec- 
tion. Rubber gasket- 
ing incorporated into 
all channeling on the 
diecast frame housing 
provides environmen- 
tal integrity equated 
to MIL STD-810. 
Each radio has as 
many as 16 channels 
with built-in CTCSS 
and DCS. as well as 
selective channel scan. priority scan and 
all scan. Standard features include battery 
save, busy channel lockout and delayed TX. 
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Self-flaring Type N connectors from 
Andrew are for both 42-inch foam and '2- 
inch superflexible foam cables, These 
connectors reduce installation time and 
costs in comparison to tab-flare connec- 
tors. Fewer tools are required because the 
design allows an installer to automatically 
flare the outer conductor when the body 
is threaded together, thus producing a 
more consistent flare and ensuring better 
electrical performance. Both solder and 
captivated (solderless) versions are 
available. 
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Antenna offers a 30dB isolation 
solution for UHF interference 


Samco Antennas’ SAM-410/H hori- 
zontally polarized, omnidirectional base 
and mobile antenna offers a solution to 
UHF interference problems. It provides 
as much as 30dB isolation from vertically 
polarized UHF transmitters. The unit mini- 
mizes interference during remote broad- 
cast because of high isolation factors 
between vertical and horizontal polariza- 
tion. The antenna is available for frequen- 
cies between 400MHz and 512MHz with a 
maximum bandwidth of ISMHz. 
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System melds cellular with GPS for vehicle monitoring, security 


Transportation Management Sys- 
tems has added the Secure-Trac AVL 
system to its Auto-Trac AVL product line. 
The system was developed for vehicle se- 
curity and uses GPS for navigation and 
the cellular network as its communica- 
tions link to a central monitoring loca- 
tion. The system consists of an in-vehicle 
tracking unit and a Pentium-computer- 
based control center that monitors the 
location, speed and direction of a vehicle 
as often as every five seconds, A visual 
icon of the vehicle’s tracks is displayed 
on street-level maps at the control center. 
Features include a covert battery backup, 


panic button. listen-in device, door lock/ 
unlock system, RF keyring panic alarm, 
vehicle alarm interface, fuel system cut- 
off and a detachable handset. 
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Quick-release mount system works with Epson pen-based computer 


The Emux mobile digital multiplexer 


fom Dataradio adapts Ericsson 
EDACS radios for data. The Dataradio 


The VMEP4 custom mount system for 
the Epson EHT400 pen-based computer 
uses a key lock that allows quick installa- 
tion and removal of the computer. The 
mount also features two security tabs that 
wrap around the edges of the computer. 
These tabs offer protection and discour- 
age theft without hindering access to any 
peripheral ports. The mount can be used 
with any of SMC Electro-Mount’s $2000 
line of computer mount supports. 

Circle (414) on Fast Fact Card 


Multiplex Protocol (DMP) allows as 
many as three serial devices, such as 
terminals, bar code readers and print- 
ers, to share a single EDACS radio. 
Other supported data applications in- 
clude imaging software for public 
safety. The unit also features an intelli- 
gent GPS port. In addition to the DMP 
mode, the Emux can be configured for 
RDI applications. 
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Remote includes parallel status indication, programmable text strings 


Mode] 280 from Zetron is a program- 
mable, cight-lrequency ElA-compatible 


Protective clothing complies with 
RF radiation exposure standards 


Now recognized 
as a viable means of 
complying with RF 
radiation exposure 
standards, Naptex 
RF protective cloth- 
ing from Maxwell 
Safety Products is 
ideal for almost any 
maintenance envi- 
ronment, Naptex 
serves the telecom- 
munications indus- 
iry in areas recently determined to have 
potentially hazardous levels of RF radia- 
tion. Rool-top cellular and paging base 
stations can be a haven for high levels of 
RF radiation to anyone in the vicinity of the 
antennas. Naptex provides a high degree of 
safety and security, reducing the levels of 
radiation, as well as liabilities at the site. 
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Alarm relay monitors single, 
multiple tower lamp failures 


The SSAC SCR- 
630T universal lamp 
alarm relay for 
230Vae systems 
senses lamp failures 
on radio towers and 
other tall structures. 
The unit detects the 
loss of one out of four SOOW flashing 
beacons or 116W side lamps. A torodial 
transformer constantly monitors current 
flowing in the lamps’ wiring, Two out- 
puts are available to operate a spare lamp 
or an alarm. The relay operates on 230Vac 
50H/60H, with encapsulated circuttry for 
protection from the environment. 
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digital tone remote. Parallel Status Indi- 
cation makes the remote ideal for situa- 
tions where multiple units share the same 
base station. When an operator changes 
the status of the base station, that change 
is displayed on all parallel model 280s. 
Text strings may be programmed into the 
remote, Which are words that appear in 
the LCD to inform the operator which fre- 
quency has been selected, The unit has 
programmable function keys, and the con- 
figuration can be saved on diskette and 
uploaded onto parallel remotes. The re- 
mote can be equipped with a built-in pag- 
ing encoder for two-tone, five-tone, 
DTMF and alert paging. 
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Export model hand-held transceiver 
offers variety of signaling formats 


The HS2000 “Sector” 
from Macaw Electronics 
is a hand-held transceiver 
offering CTCSS, DCS. 
ANI and 5W of power 
output, The unit uses mi- 
croprocessor and synthe- 
sizer circuitry. All 
electronic assemblies are 
securely mounted in a die- 
cast metal frame and en- 
closed in a= durable. 
impact-resistant case. The 
HS2000 is offered for ex- 
port only. 
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COMMUNICATIONS RECORDING SYSTEM 


” POLICE ¥ EMERGENCY MEDICAL 


2 TO 20 RECORDING CHANNELS 
FEATURES: 

* AUTOMATIC START-STOP CONTROL 
*CONVENIENT CASSETTE TAPE 
‘INSTANT PLAYBACK 

*SIMPLE LEGAL INSTALLATION 
*DIGITAL TIME REFERENCE 


DAMS 2 CHANNE: 
DESK TOP SYSTEM 


FOR INFORMATION CALL OR WRITE 


3087 Alhambra Dr., Cameron Park, Ca. 95682 
(916) 677-3210 
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"TI found the tower school to 
be extremely well worth the 
time invested." 


1996 Classes Available: 


+ Managing Site Installations 
« Installing Tower Sites 


Line Sweeping 
Path Alignment 
Protecting RF Signal Quality 
Rules & Safety Update 

Tower Technology | 


For class schedules 
or registration call: 
800-872-7513 
Ext. 18 


Educational Services ¢ Diy. of Broadcast Communications 
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New products 


Alphanumeric pager performs seyeral database, computer functions 


AirTrak is an alphanumeric pager with 
an on-board computer. Messages appear 


Hand-held frequency counter uses 
digital filtering, data capture mode 

The pocket-size 
CUB frequency 
counter from Opto- 
electronics is de- 


signed for com- 
munications and 


surveillance appli- 
cations, Features in- 
clude a digital filter 
to reduce false 
counts, auto cap- 
ture, 10-hour bat- 
tery life and eight 
selectable gate 
times. A capture 
mode allows for a 
frequency to remain 
displayed as long as desired without be- 
ing overridden by surrounding RF. 
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anel antennas feature rugged 
design for high-density cell sites 


The panel (PA) 
series microcell 
pole or low-profile 
building mount an- 
tennas from Larsen 
are constructed of 
laminated, closed- 
cell foam with pre- 
cision-cut radiating 
elements. Designed 
for indoor or outdoor applications and for 
high-density cell sites. All panel applica- 
lions feature a VSWR of <1.5:1 TX, ver- 
tical polarization and a front-to-back ratio 
of 20dBi minimum — hall-power 
beamwidth. The antennas are available in 
single-element, dual-element and quad- 
element. 
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on a bitmapped, backlit LCD, which al- 
lows the unit to peform computer func- 
tions, store information into separate 
databases and display graphic images. 
The pager from Radio Computer & 
Telephone (RC&T) is available in 
148MHz-I152MHz and 929MHz- 
932MHz bands with channel spacing of 
25kHz. Users can choose 64K, 256K or 
512K of data storage. In addition to the 
page databases, others may include note- 
book, calendar time scheduler and E- 
mail. Graphic icons on the sereen 
identify the databases. 
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Monitors’ design focuses on true, 
continuous power measurement 


Loral Microwave-Narda’s CellGuard 
family was designed for continuous, true 
RMS power measurement of complex 
composite signals and VSWR monitoring 
of TX antennas in SMR, cellular and PCS 
applications. Four full-function models 
are available. Each includes all the dis- 
play, alarm and communications features 
of the CellGuard scries. 
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Battery-powered strength meter 
covers wide range of frequencies 


The Champ from Berkeley Varitronies 
Systems is a portable, battery-powered 
signal strength meter that weighs less than 
five pounds. Users can select form mod- 
els covering a wide range of frequencies: 
PCS, paging, 1VDS, LMR, ISM and Flex. 
The unit is convenient for finding RF 
“shadows” in indoor wireless systems or 
for drive-around studies to detect RF leak- 
age and propagation coverage. It features 
a built-in, 8-channel differential GPS; 
fast-charge circuit; PCMCIA memory 
system; capability to input X and Y coor- 
dinates from a floor plan: and odometer 
input for correlation to footage during 
drive-around studies. 
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Hand-held workstation includes 
integrated modem for data network 


The Ranger from Melard Technolo- 
gies is a hand-held workstation with a 
fully integrated Ericsson M2190 wireless 
modem for connecting to Mobitex wire- 
less data networks such as the one oper- 
ated by RAM Mobile Data. The 
workstation supports four PCMCIA slots 
and is available with a 16MHz/20MHz 
386SL microprocessor upgradable to a 
33MHz 486 microprocessor, 
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Console mount supports Motorola 
Forté CommPad for patrol cars 


The SDI 7200 console mount from Sei- 
entific Dimensions supports the Motorola 
Forté CommPad. The mount allows for 
easy installation of the EIA shock- and 
vibration-tested mobile docking station 
for the Forté, and it allows for easy use of 
all the features of the wireless communi- 
cation device, such as keyboard swivel, 
rotation, removal and tilt functions. The 
mount also supports a range of optional 
equipment designed to mect the opera- 
tors’ safety and comfort requirements. 
The unit is compatible with all major 
police fleet vehicles, as well as a variety 
of other recent automotive makes and 


models, 
Ve) 
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Guides allow cross reference of cables, connectors 
Three connector-to-cable cross reference guides are available 
from the RF Connectors Division of RF Industries. The three 
guides cover Belden, Alpha and Times Microwave cable and 
allow the reader to quickly determine which RF connectors are 
available for each cable. 
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Communications product catalog contains no pricing 

Antenex has released a user version of its catalog with no 
pricing. The new version is available to the company’s resellers 
and is good for use in a dealer's showroom or waiting room and 
for use with large end-users or export accounts. Featured are 
portable, mobile and stationary base antennas for two-way ra- 
dio, cellular and data telemetry applications. Other products 
include mounting and cable assemblies, noise suppressors and 
various antenna accessories and installation tools. 
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Guidebook addresses attorney billing abuses 

The CEO's Guide to Managing and Controlling Attorneys, 
Legal Costs and Litigation Risks from Pickering, Bell & Major 
contains more than 30 pages of tips, techniques and tactics for 
combating rising legal costs, as well as surviving the anti- 
business, anti-defendant bias found in the legal system today. 
The company’s “Manage and Win Litigation Control System” 
offers owners and top managers of mid-size industrial, com- 
mercial and financial firms a clear and concise practical frame- 
work for immediate action to control legal costs and nsks. 
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Buyers’ Guide includes warranty, shipping information 
The 1995-96 edition of Tessco’s “Your Total Source” Buy- 
ers’ Guide consolidates the offerings of more than 170 manu- 
facturers, giving full side-by-side product descriptions for more 
than 13.000 wireless communications products. The |,000-page 
guide includes product descriptions, warranty and shipping in- 
formation and item pricing. All new items are highlighted for 
easy location, and tabbed sections cover infrastructure, mobile 
and portable accessories, antennas, bench equipment and sup- 
plies, and test and maintenance equipment. 
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Data sheet covers modulation analyzer 
A two-page data sheet on the Model 8201 modulation ana- 
lyzer has been released by Boonton Electronics. The literature 
provides a complete description of the analyzer, including speci- 
fications, operation and applications. Charts are included as 
well to aid in the description of the modulation analyzer. 
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PCS-Scorekeeper to track PCS market development 
The PCS-Scorekeeper is a map-based information source 
designed to keep the wireless industry informed on the progress 
of the PCS buildout. The sourcebook, developed by PCIA in 
cooperation with EDR, is divided into two major sections: the 
Geographic Strategic Planner and the Company Strategic Plan- 
ner. Information is provided on market ownership for both PCS 
and cellular operators along with PCS buildout percentages. 
Included is a 3' X 4' national wall map illustrating auction 
winners at a BTA level. National PCS/cellular coverage maps 
for each broadband PCS operator are also included. 
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As the World Turns Wireless 


1630 Paisano Dr. 
Tel. (915) 533-5119 Fax (915) 542-4701 
EI Paso, Tx. 79901 U.S.A. 
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Do you have a photo you would like 
to see on the cover of Mobile Radio 
Technology? 


We are in- 
terested in 
photographs 
of facilities, in- 
Stallations or 
other graphic 
material rel- 
evant to the 

audience we 
serve. We wel- 


come material from vendors, consultants, deal- 
ers, technicians, service-providers, end- 
users and others. 

If you have a 35mm slide, transparency or 
other piece of art that you think would be worth 
consideration for our cover, please let us know. 
We would love to hear from you! 


Call or write: 

Don Bishop, Editorial Director 
Mobile Radio Technology 
P.O. Box 12901 
Overland Park, KS 66282-2901 
913-341-1300 


Please contact us before you send your material. 


February 1996 Mobile Radio Technology 69 


70 


Simplify installation 


Good ideas and thousands of 
parts you can use right now. 


AX PiROD Ine. 


P.0, Box 124, Prymouth, indiana 46563-0126 Call for our 


Telephone (215) 936-4221. FAX (219) 936-5796 FREE catalog 
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GRIWRIGHT 800-543-8614 
7812 Red Sky Drive Outside U.S. 513-489-1755 


Cincinnati. OH 45249 USA 


Fax 513-489-1449 
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Shelton Marschel Edwards Nichols 


Steve Shelton leaves Larsen Electronics, Vancouver, WA. 
as director of sales und marketing to join Kenwood Commu- 
nications, Long Beach, CA, as national sales manager. 


Glenn W. Marschel departs First Financial Management as 
vice chairman and chiel operating officer for the financial and 
health care businesses to join PageNet, Dallas, as president, 


Bill Edwards exits Centigram, San Jose. CA. as vice presi- 
dent of sales in the Enhanced Services Group to join Glenayre 
Technologies. Charlotte. NC, as vice president of sales and 
marketing for the Voice Systems Division. 


Stephen A. Nichols leaves BK Radio, Lawrence. KS, as 
general manager of the Bendix/King mobile communications 
division, to become director of murketing for Burnsville, MN- 
based E.bF. Johnson's radio communications division, 


Alan Stewart, previously senior vice president of interna. 
tional sales and managing director of the Digital Radio SBU 
at Transerypt International. Lincoln. NE, joins Phoenix Wire- 
less Group, Maitland, FL, as vice president of business devel- 
opment, Asia Pacific markets. 


Eric Baumann leaves E.PF. Johnson, Burnsville. MN. as 
director and general manager of telemetry and custom prod- 
ucts to become vice president of sales for Transcrypt Interna- 
tional, Lincoln. NE. 


Paul Kammayer departs Meridian Communications, 
Calabasas, CA, as site manuger to join Diablo Communica- 
tions. Richmond, CA, as director of operations. 


Changes at EnBloc, Portland, OR: 

William Stephens leaves Scientific Imaging Technologies, 
Beaverton. OR. as chief executive officer to become president 
of EnBloc. 

Robert Broughton exits NEC America, Melville, NY. as 
senior engineer/hardware-solftware project leader to join 
EnBloce as vice president of research and development. 


Ruby Alonso departs Telular, Wilmette, IL, as regional 
manager of sales and marketing to join JRC, Fert Worth, TX, 
as international sules manager. 


Linwood Little exits NetBase as vice president of sales and 
marketing to join Subscriber Computing, Laguna Hills, CA, as 
vice president of sales and marketing. 


Joe Watts, product training manager for Kenwood Commu- 
nications, Long Beach, CA, advances to product manager for 
the land mobile radio products group. 
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PORTABLE 
SERVICE, INC. 


121 Crowell Lane * Lynchburg, VA 24502 


@ 


FACTORY TRAINED 


GE Portable Radio Service Depot 
Factory Approved Nationwide 
* Current Product Lines 
* Voice Guard Certified 
TECHNICIANS * Public Service Trunking 
FOR QUALITY SERVICE * Surface Mount Technology 


(804) 239-3049 


HERB SACHS, CONSULTING 


Specialist in Public Satety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


The Art and Science 
of 
Antenna Site Acquisition 


RETCOM brings together all the resources 

needed to create a masterpiece of network 

design options through the site acquisition pro- 

cess. We have been antenna site specialists 

since 1986, providing the most cost-effective 

array of site acquisition services available, 
Let RETCOM do the job for you! 


ROM, INC 


@ Subsidiary of Trott Communications Group. Inc 
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Jerry L. Simmons 
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Land Mobile, SCADA, & Microwase Systems 


Tower & Path On-Site Surveys 
P.O. Box 884 PH: (409) S88-43200 
Montgomery. (UX 77356 Fax: (409) 588-44 44 


MVIROTT 


COMMUNICATIONS GROUP 


RAYMOND C. TROTT, P.E. 


President 


1425 Greenway Drive, Suite 350, Irving, Texas 75038 
214/580-1911, Fax: 214/580-0641 


Webster: 


Since 1974 Your Factory 


AUTHORIZED [REERER vistrisutor 


115 BELLARMINE, ROCHESTER, MI 48309 
TOLL FREE 800-521-2333 
FAX 810-375-0121 


Smith Communications Service 


GE PORTABLE SERVICE 
* FAST TURN 

+ WARRANTY 

* $48.00 he/2 hr. MAX 

* PARTS GE LIST 

* RETURN UPS PAID 


2121 W. Parrish Ave., Owensboro, KY 42301 


502-683-0936 =z ¢2 


Communications Technology Associates 
A division of Haves, Seay. Matter & Mattern. Hic 


PLUS: 

+ Complete A&E Services 
+ Bidgs, Towers, Pwr Sys 
* Structural Engineering 


PLANNING AND DESIGN: 

* 2-Way Aadio 

“MW & F/O 

» CAD/MDT/AVL/Paging 
Hus. (Hd) 239-92¢H> P.O. Box d579 
FAX ¢8t4) 239-9221) Lynchburg, Virginia 24502 


THE PORTABLE DEPOT... 
KEEPING AMERICA COMMUNICATING FROM COAST TO COAST! 

4 * FACTORY TRAINED TECHNICIANS « 

@ * SURFACE MOUNT TECHNOLOGY » 

* FACTORY APPROVED NATIONWIDE « 

© EDACS & AEGIS « 
* VOICE GUARD CERTIFIED « 

« MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS « 
Route 2, Box 338C ¢ Lynchburg VA 24501 


ERICSSON 2 804-237-3427 
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Classified 


Professional consulting services 


7, Mobile Radio Systems 

| Mobile/Portable Data Systems 

(4 Computer Alded Dispatch Systems 
\/j Basle And Enhanced 9-1-1 Systems 
/\ Telephone Networks 


PLANNING, DESIGN, 


10 Woodbridge Center Drive 
Woodbridge, NJ 07095 
(908) 636-6970 
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CONSULTING SERVICES 


/ Microwave Radio Systems 
/\ Vehicle Location Systems 
| Fiber Optic/PCM 


/ Full GIS Services 


IMPLEMENTATION 


COMMUNICATIONS 
CONSULTANTS, INC. 


Toll-Free: (800) 247-4796 * FAX (908) 636-7260 
Offices Nationwide and International 


Successfully 
Target 
New Business... 


Transmission Systems 


CALL: RICK KELLEY 
(913) 967-1923 
Fax (913) 967-1735 


Circle (70) on Fast Fact Card 


CONSULTING SERVICES 
* Microwave Systems 
* 2-Way Radio Systems 
¢ Telemetry / SCADA Systems 
¢ Path Survey & Analysis 
* Specifications & Licensing 


" Microwave Calculati ons 
¢ Path Profiles (Graphics) 
* Mobile Coverage 

¢ Multi-Point Calculations 
* HAAT Calculations 


U.S.G.S. MAP DATA BASE: 30 SECOND & 3 ARC SECOND DATA BASES 
CONTACT: JERRY SIMMONS 
P.O. BOX 884, Montgomery, TX 77356 * (409)588-3200 * FAX (409) 588-4434 


TELECOMMUNICATIONS TECHNICIAN I/II 


SAN DIEGO, CALIFORNIA 


The County of San Diego Dept. of Infor- 
mation Services is seeking qualified appli- 
cants for Telecommunications Technician 
| and Il. Responsibilities include the instal- 
lation, maintenance, and repair of land, 
mobile, audio, intercom, telephone, and mi- 
crowave transmitter and receiver systems. 
Telecommunications Technician | requires 
two years of telecommunications experi- 
ence, with at least one year of testing, re- 
pairing, and maintaining telecommunica- 
tions equipment for mobile radios, micro- 
wave, telephone sets, or other relatively 
complex electronic systems. Telecommu- 
nications Technician || requires three years 
of experience with VHF, UHF, SHF (micro- 
wave), and two-way radio telecommunica- 
tions equipment. Both positions require 
possession of a valid Federal Communi- 
cations Commision General Radiotele- 
phone Operator License or equivalent cer- 
tificate. 

The Salary range for Telecommunications 
Technician | is $26,561-$32,281; and the 
salary range for Telecommunications Tech- 
nician II is $31.532-$38,355. Applications 
may be obtained by contacting the County 
of San Diego Department of Human Re- 
sources, 1600 Pacific Highway, Room 207, 
San Diego, CA 92101 (619) 236-2191 


Mobile Radio Technology February 1996 


Employment 


WESTLINK Paging. a nationally recog- 
nized leader in personal communications 
and pioneer in up-coming PCS, has oppor- 
tunities in Albuquerque, NM. for a Tech- 
nical Manager and Portland, OR., Salt Lake 
City, UT. and Minneapolis, MN for Sys- 
tems Technicians to conduct preventative 
maintenance checks on transmitters & sys- 
tem-related equipment. The Candidate 
must be able to execute established main- 
tenance of paging terminal and radio equip- 
ment. The Candidate must be highly orga- 
nized and have the ability to manage and 
interface with independent contractors. 
Candidate must have an Associates degree 
in Electronics or Radio-related field or 
equivalent experience and an FCC General 
Class Radio license or NABER Certifica- 
tion, Wesuink Paging offers a competitive 
salary and an excellent benefits package. 
Please send Resumé to: 


Westlink Paging 


Attn: Engineering Manager 


11061 N.E. 2nd Street, Suite 107 
Bellevue, WA 98004 
EOE. Employment iy conditioned upon 


the applicant undergoing and passing «a 
pre-employment drug test, 


CLASSIFIEDS 


PLACING YOUR 
CLassiFiep AD Is 
As Easy AS... 


Rick Kelley 
Classified Ad Manager 


Mait 
Tammy Kalebaugh 
Advertising 
Coordinator 
‘S800 Matraif Ave 
Overlond Park, KS 66212 


Fax 
Rick Kelley 
Classified 
Ad Manager 
(918) 967-1735 


Phone 
Rick Kelley 
Classitied 
Ad Manager 
(800) 771-3351 
(913) 967-1923 


Manufacturers reps 


D H Marketing Company 


Manufacturers Representatives for 
Wireless Communications Products 
A Paut Denwact - Carrot. HoLeinGSwortH Company 


6015 Lohmann’s Crossing. Suite 101 
Lago Vista, TX 78645 


Ph: 800-966-3357 Bix: eeareytyergds 


| Employment | | Employment | 


| sve s Leading Motorola and | 
Kenwood 2-way Dealer seeks 


only experienced outside sales 


people. Ideal candidate will 
have a proven track record, 
and be self motivated. Top 


performers will reap their own 


rewirds. Package includes a 
base, 


commissions, and 


expense stipend. 


Send resume along with salary 


history to: 


Metrocom Sales Ine. 
$32 Park Ave. South 


New York, N.Y, 10016 
or Fax to: (212) 532-6443 | 


MOTOROLA MSS 


LOOKING FOR RADIO REPAIRMAN 
Please send resume to or Call: 


Roy D. Hudgings 


Shores Communications Co., Inc. 
P.O. Box 2626 
Globe, AZ 85502 
phone: (520) 425-5870 


CELLULAR SYSTEMS 


PAGING 
System Engineers « Field Technicians 


SCI provides integrated solutions & on-going TSR Pasi | f th : f : di : _ ; 

1 , ._ one i netakt ornwite if ne ; ante te 
support to the wircless marketplace. We cur- i aging, Inc., one of the nations fastest growing radio paging companies, 1s 
rently have Chicago-based, nationwide & 


international projects in the following areas: 


currently seeking Systems Engineers and Field Technicians for the following areas: 


NY-NJ Metro, Baltimore-Washington, Chicago, Arizona, 
+ PCS - Switch Development Los Angeles, San Francisco and Boston 
+ RF Systems + Switch Database Support 
+ Propagation - Software Development 
+ Networking - Protocol Development 


- GSM > Int’ Field Support 

Send your resume to: Resource Mgr-MRT, 
Software Consulting, Inc., 4736 Main St, 
Lisle, IL 60532, Ph: 708/960-2947, Fax: 
708/960-2993. EOE 


SCI 


MICROWAVE & CELLULAR 
COMMUNICATIONS INSTALLATION 
SUPERVISORS & TECHNICIANS NEEDED 
Competitive Wages, Insurance Offered, 
90-Day Trial Period, 

100% Travel, All Expenses Paid. 


Send resume or FAX to: 
$.C.S.1. 


Responsibilities include maintaining Motorola PURC, Motorola Nucleas, Glenayre 
C2000 Controlled Transmitters and Glenayre 3000 Messaging Switches, Mini- 
mum | year CURRENT experience in paging is required. Applicants for transmit- 
ter maintenance should have FCC or Naber Certification. Competitive Salary with 
excellent benefit package including a 401{k) plan. Qualified applicants should 
send or fax resume/salary history to: 


TSR Paging, !nc. 
Attn: Engineering 
717 Market Street 

Lemoyne, PA 17043 


E/O/E 
FAX: 717-761-8734 


NO CALLS PLEASE! _ | 


KAT FON Cellular Switch/Transport Engineers 
= & ! & Technicians 

executive search inc. ¢ Microwave Link/Fiber Interconnection between 
RF PCS/Cellular Systems Engineers, _°®! & switch sites 


Project Leaders, Mngrs ($50-100K) ° Experience with ISDN, SS7, AIN, Signaling 
* SE, NE, Northern CA, most Major Markets PCS/Cellular Equipment Circuit 


* Propagation/Interference Analysis & Freq. & Systems Design 


+ : Planning * Analog & Direct Digital Synthesizers 
BI aa By oe IADISD ¢ Frequency Planning in CDMA, GSM, TDMA, » Linear Power Amps (Feedforward, Class A/B) 
: AMPS, NAMPS * Transmitter & Receiver Design 


Visit our Web page and keep track of all Katron Job Openings On Line: 
Web Address - http:/Avww.com/occ/cpkatron.htm! 


1000 Conshohocken Road * Suite 304 * Conshohocken, PA 19428 
Phone: 610-941-6606 « Fax: 610-941-6265 


e-mail: katroncorp@aol.com 


POSITIONS AVAILABLE 
NATIONWIDE/INTERNATIONAL 


* PSC / Cellular System Design Engineers 
* RF Engineers & Managers 

* Cellular Techs & Mgrs. 

+ Paging & Two-way / SMR Techs 

* Facilities / Interconnect Engineers 

* Site Acquisition & Zoning Mgrs. 

* Construction & Project Mgrs 

* Executives / VP's / GM's 

* Marketing & Sales Mgrs. / Sales Reps. 
Send Resume & Salary Requirement 


ALL LEVELS OF POSITIONS FILLED GLOBALLY 
*Managers *Sales Technicians * Engineers 
Employer Inquiries Invited 


A me Communication Resources, Inc, 

SF Se The Communication Personnel Specialists 
P.Q. Box 141397, Cincinnati, OH 45250 
606-491-5410 Fax 606-491-4340 
E-Mail, Careercom@AQL.com 


Recruiters for the Wireless 
& Telecom Industries 


800-JOB LINK” 


Specializing in Sales, Marketing, 


XeNET 


Paging Network, World's largest 
paging company, is currently seeking 
the following positions in our 
Farmington Hills, Michigan office: 
SYSTEM TECHNICIANS 
Responsibilities for this position include: 
installing and maintaining base stations 
and paging terminal equipment. At least 
one year experience with paging or 
wireless communications is required. FCC 


Technical, Engineering, Operations 
& Executive Placements 


Gables One Tower, Suite 801 
1320 S. Dixie Highway 
Coral Gables, FL. 33146 

joblink@aol.com 


Growing SMR organization in N.C. 
is seeking 2-way Technicians, Fax Resume to (800) JOB-FAXX 


Bench and Systems, for positions 
immediatley. We offer very com- 
pétitive salaries, excellent benefits, 
paid vacations, and a smoke free 
environment. FCC/NABER certifi- 
cation and/ or 5 years commercial 
communications experience will be 
given preference. 
Send resume to: 
General Manager, 
NCC, Inc. 
P.O. Box 417, 


Spring Lake, NC 28390 


or NABER certification is preferred. 
Pagenet offers a competitive salary and a 
full range of benefits. Qualified applicants 
should send resume/salary history to: 


TOWER TECHNICIAN 


A career position for highly ex- 
perienced tower-person capable of 
installing/evaluating complete an- 
tenna systems, AM-MW. Must be 
familiar with RF-protective clothing. 


Pagenet-Michigan 
33533 W. 12 Mile Rd. #300 
Farmington Hills, MI 48331 
Aun: STEC 
Fax: 810-488-3615 
No phone calls, please. 
FIOIE Principals Only 


Limited travel, no shortage of work. 
No druggies, drunks, Milquetoasts, 
whiners, sissies.We check all. 
(602) 986-6333: 
Fax compendium of experience to: 
602) 986-1442 
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SALES AND 4: 
MARKETING aa 
TELECOM 


AMSC, a high growth satellite telecom- 
munications company headquartered 
in Reston, VA, is seeking Sales 
Professionals for our Satellite 
Telephone Service (STS) Division. We're launching our SKYCELL 
service, which provides nationwide satellite coverage for voice, dispatch, 
data and interconnect services. The SKYCELL satellite system operates 
using land mobile, transportable, lixed site, maritime and aeronautical 
radios, AMSC has established 160 dealer locations across the United 
States, primarily the top 2-way radio shops, which are ready to sell and 
service SKYCELL. The following positions must filled in order to 
complete our STS marketing team: 


Regional Manager, 
Land Mobile (RMLM) 


Responsibilities include managing a staff of 10 district managers, 
developing final deater channel, training district managers, coordinating 
uniform support across the entire dealer network and developing 
marketing status reports, The position requires a minimum of 2 years of 
dealer relations team management experience and 5 years of marketing 
experiance (technical a plus), Excellent communication and organiza- 
tional skills are also essential. 


District Manager, 
Land Mobile (DMLM) 


Responsibilities include supporting a single district of land mobile dealers 
with up to 25 locations, attaining subscriber quotas, developing and 
maintaining dealer relationships, and training dealers on new product 
advances, A minimum of 3 years of sales or dealer support experience 
in the wireless communications industry (2-way radio or cellular preferred), 
excellent communication skills, the ability to work independently, and 
sales creativity required. Positions are regionally located in: Eastern 
districts - Portland, ME; Reston, VA; Atlanta, GA; Little Rock, AR; Central 
districts - Chicago, IL; Kansas City, KS; Dallas, TX; Western districts - 
Seattle, WA; Los Angeles, CA; Denver, CO. 


Account Manager, 
Land Mobile (AMLM) 


Responsibilities include targeting top telecommunication users for the 
STS land mobile product, educating decision makers at the targeted 
companies, developing strategic alllances to effectively penetrate specific 
markets and attaining assigned gross added subscriber quotas. A 
minimum of 5 years sales and marketing experience, strong technical 
knowledge, excellent communication and organizational skills, and ability 
to work wall In a fast paced team environment are required, Positions is 
located in Reston, VA. 


AMSC offers a competitive salary plus commission and a comprehensive 
benefits package, which includes a stock purchase plan and 401(k). 

For immediate consideration, please send your resume, cover letter, 

and salary requirements, indicating appropriate job code and territory 


(if applicable) to: 


American Mobile Satellite Corporation 


American Mobile Satellite 
Corporation 

Human Resources, Dept. MRT 
10802 Parkridge Blvd., 
Reston, VA 22091. 


EOE M/F/D/V. 
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Equipment for sale 


At 


Buy 
j Wholesale 
et (CS GENERAL “= 
COMMUNICATIONS 
DISTHIBUTORS OF MOBILE COMMUNICATIONS EQUIPMENT 


Largest Inventory © Quality Service » Fastest Delivery & Best Prices 
5157 Anton Drive * Madison, WI 53719 = 608-271-4848 » FAX 608-274-2080 


800-356-3200 


Because your business takes you everywhere 


Module 


REMOTE CONTROL 
ANYTHING... 


Anywhere, with the PT8-OC 
POCSAG Remote Control Switch. 
Uses standard paging messages 
for control of up to 8 outputs. 


———. & —— 


To order call PageTap, Inc. 
800-735-3650 or 303-337-4811 
Fax: 303-337-3084 


S Labels for pagers, cellular phones and two-way radios 
up? ii with your company’s logo. Warranty labels for batteries. 
a oe Bar code and printing systems 
ow Call us for free samples, 


Ly ADVANCE LABEL & TAG 
: tae 1725 N. McDonald St 
A |, ae Mc wei 75069-8230 


1-800-466-5345 = FAX: 214-548-2518 1-214-542-5345 
“Our years of experience are your best Insurance” 


ee eee ee ”sCFLIP-PHONE | 


FLIP-PHONE 
ELIMINATOR | 


CHARGER | 


"$9.95 EA./5+ | 
LPArt+ 5646M {310) 809-5090 FAX (310) 809-1248 


MADE IN USA 


Advanced RF Design, Inc. 
Low Noise Preamps 
150-170 MHz Gain >24 dB NF <0.4 dB 


450-470 Mhz Gain > 18 dB NF <0.45 dB 
Priced trom $65.00 1o $70.00 
1 yr warranty 
Call (609) 448-0910 (9 AM-9PM eastern) 


Classified 


Now in stock: 9 . 
ICOM F30LT VHFY FaoLT UHE LCOM 


portables, Retail $799/$859, Dealer $599/$639. 

Ninety-six channels, 8 digit alpha. program from its 

tront panel KB OR PC. Upgrade from your H/U16 
ICOMS bought, sold and repaired 


“© SWS Security (410) 879-4035 


New / Used Reconditioned 
2-WAY RADIOS 


* Purc's, repeaters, base stations, 

mobiles & portables 
¢ LB's / VHF / UHF / 800-900 MHz 
* Large inventory of late mode! 

equipment 

Call for quote 
We pay the highest prices! 
SCOTT COMMUNICATIONS 
Ken Scott 
406-745-3218 


USED EQUIPMENT 


¢ LTR & Motorola 

¢ Conventional & Trunking 
¢ Site Equipment 

¢ Paging Transmitters 


TERLING 
AMUNICATIONS 
Mike Malone 
1-800-786-2199 
FAX 214-562-7957 


LAND MOBILE RADIO BBS 
Buy-Sell-Trade used radio equip- 
ment with hundreds of other deal- 
ers nationwide. Call with your 
modem to register now. 


0000000 OR ODT OOOEADOEEDESOEEOO OSE SOSEOOSUTOROOSS 


FCC Database 
ONLINE 


Low Annual Fee 
No Per Minute Charge 


The Commline BBS 
313-854-6441 


REPLACEMENT 


REEDS 


AND 


FILTERS 


FOR 


MOTOROLA 


PART NUMBERS 


CALL Brasco 
PH: 519-773-6255 


FAX: 513-773-8003 


Equipment for sale 


ne ae ae 
Now, here’s a switch! 


— — : 


automatic On//j timer switch 
lor two-way tacos, Cellular phones 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS!! 


€ 
i 
wee 
qi 
ald 


Prevents Dead Batteries. 


MADE IN U.S.A 
PROTECTS YOUR RADIO. 
suocksT® QNLY $74.95 Bisitn 


2 AND 24 WORT MOOSLS AVAR AR F 
CALL NOW FOR MORE INFORMATION! 
ASK ABOUT 
OUR NEW 
DEALER KIT" 


Sy S. 


400 Highland Avenue 
Aljoona, PA 16602 a 
Shae 


BOOMS) CA 


Circle (71) on Fast Fact Card 


USED 2-WAY RADIOS 

Call Sid Cohen 

at AIR COMM—Phoenix, AX 

(602) 275-4505 » Fax (602) 275-4555 

30%-70% savings on Motorola, GE, EFJ mobiles, 
base stations, portables, pagers, repealers— 
primarily solid state—all frequency bands. Also, 
accessory iterns: Motorola “Systems 90” con- 
trol heads. PL and paging reeds, channel ele- 


ments. Cash quotations made for 
AIR COMM purchase of above equipment. 


4614 E. McDowell Rd. 
Phoenix, AZ 85008 


CW. WOLFE COMMUNICATIONS INC. 
WE BUY, SELL & TRADE ALL BRANDS of 
2-WAY RADIOS & ACCESSORIES 
- CLEARANCE SALE@ 
Were overstocked which means BIG savings on all our 
Inventory- radios. reeds, elements, base cards. 
Call or write for our current flyer 
406-252-9220 « Fax: 406-252-9617 
1113 Cantral, Billings, MT 59102 


ALINCO ICOM KENWOOD YAESU 


Export models and 220V chargers. 


Alinco 
Motorola 


Selectone 


NSI Ltd 


Ih MS) Seattle WA 98108 


DJ-680 V/U Full Duplex handheld for SmarTrunk-I1® 
CP-50 VHF or UHF handheld 5W with DTMF keypad 
ST-852 SmarTrunk-II® Digital Trunking Controller 


TO ORDER: 
8613 14th Av S 124 TEL: (206) 661-1197 Tea/@awe (383-2)46-27-65 
FAX: (206) 924-0448 


International (USA) 
0 PAGER CRYSTALS 


O COMMUNICATION CRYSTALS 
O CHANNEL ELEMENTS 


= Recrsyalled 
= Complete Elements 


48-HOUR 
SERVICE 
AVAILABLE 


(606) 283-5000 
FAX: 1-606-283-0883 


1438 CoxAve., Erlanger, KY 41018 
(Greater CincinnatiArea) 


“Precision Quaility Quartz Crystals — 
Made to your Specifications" 


Circle (72) on Fast Fact Card 


TPS 


POWER SUPPLIES 
75 AMPS 


Continuous Duty 


9 POUNDS 
“LOW RIPPLE®* 
*CURRENT LIMITED* 
*FILTEREDes 
*REGULATEDe 
*EFFICIENT* 
*MOV PROTECTED» 
7 TO 75 AMP MODELS AVAILABLE 
DuraComm Corporation 


438 NW BUSINESS PARK LANE 
KANSAS CITY, MO 64150 


1-800-467-6741 
Fax 1-816-741-7499 


MOTOROLA 


$ Call 
$ Call 
$ Call 


B Poccun 380HHTe: 


Fax your order today! 


Circle (73) on Fast Fact Card 
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Classified Equipment for sale 


THINK OF IT AS YOUR 
WATCHDOG FOR THE 
AIRWAVES. 


Radio messages are property and, 
if left unprotected, can legally fall 
Pyt SQUELCH™ ¥olce ic tim to anyone listening in. 

privacy modules are MX-COM's voice privacy adapters 

easily installed In scramble your calls rendering the 
most popular radio interception of your information 
brands Including the unlawful. Put SQUELCH™ 
Radius GP300". modules combine CTCSS tone 
encoding & decoding and voice 
inversion in one small package, Your transmissions are 
separated {rom others sharing the same channel and your 
messages can only be understood within your designated user 
group. To place an order or to 
receive (ree product bulletins 
and application notes call us 


direct at 1 800 638-5577. MX°-COM, INC. 


MiXed Signal ICs and Modules 


Raglalored to 180 9002 
Corbhcate No. AI732 *Motorola and Radius GP300 are trademarks of Motorola, Inc 


Circle (74) on Fast Fact Card 


NOW Featuring TELEX 


RG aeons We Feature a Full Line of 
Ww Provesauens Headsets and Ear-mics 


= We camy a large variety of Brand names such as: 
Antenex, Astron, A.W. Cases, Decibel, Jbro, 


3 RCW IS NOW ON-LINE 3% Maxon, Midland, MX-COM, Tekk, Telex, 
FREE for qualifying dealers. Call or Fax TCC, TPS, Vertex, Relm, Ritron, Cable. 
Request for FREE Software & Access Code! * We have Flat Rate Repair Service. 
* We Do Installations of MX-COM boards 
(800) 726-9016 © (612) 884-8352 « Your One Stop Warehouse for All Your 
24 Hour a Day FAX (612) 884-8356 Communications Equipment Needs. 
CHECK US OUT ON THE WEB TODAY * Wholesale Prices to Dealers Only 
hitp:/www.radiocomm.com 


Circle (75) on Fast Fact Card 


LOW BAND SPECIALS 42-50 Z=tennia 


GE: 110 Watt Rangers w/$550 : 
110 Watt Delta-$ w/$550 Low Profile 
110 Watt Execs & Mastr Il Antenna for Radio 


250 Watt & 110 Watt Mastr Il Bases Communication IMustrated: Dual Band, 
MOTO: 110 Watt Maratrac A2/A3 FEATURES: VHF/UHF Model CR2/4A 


110 Watt Mitreks, Micors * Higher "Q” than whip antennas 
PLUS MUCH MORE, CALL! * 95% Height reduction 


¢ Models available from 27-900 MHz 


Orders: 800-456-5548 (HF, VHF, & UHF) 
Ms IVY Local: 307-265-9500 COM-RAD INDUSTRIES 
FAX: 307-266-3010 PO Box 88, Wilson, NY 14172 
For Immediate Fax Info & Technical Assistance, 


http://www.trib.com/VERSATEL Tel: 716/751-9945 © Fax: 716/751-9879 
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CAL CRYSTAL LAB., INC. 


woe SON fet eng et ROE LEN OE 


Pe RYSTALS FORALL RADIOS 
+ Communication Crystals 
All makes and models 
+ Channel Elements 
Recrystalized and compensated 
Competitive pricing! 
Emergency Service 
For Crystals 24 Hours * 72 Hours * 1 Week 
Normal Delivery 3 Weeks 
800-333-9825 
FAX 714-491-9825 


ELECTRONICS CENTER 


3913 BROADDUS AVE. © EL PASO, TX 79904 


BUYING LATE MODEL TWO WAY EQUIPMENT, 
Send or Fax Your List. We will Buy It or 


We will Sell It for You and 
We'll both make money. Call for details 
The following equipment in stock for sale. 


25 SXS6FASG6 MASTR EXEC Il VHF NO ACC $49 

35 TASVLISGI1AK SUNTOR XX W/SMARTNET NO ACC $72 

44 EA. T71RTN1400 MICOR 100W 42-50 WACC $152 

15 T73VBU7204BK SYNTOR XX150-162 WIACC $272 

30 EA. M4HH10040F0U DELTA VHF 150-174 NO ACC $49 

25 EA. T43/T53.UA1900 MITREK 150-162 4560W $92/$122 

3 TEK2246 100 MHz OSCILISCOPE W/PROBE & MANUAL $992 

19 H33LCU1190 HT440 VHF 162-174 4FCS $89 

20 HX340V(AS) STANDARD VHF BF WANT NO BATT OR CHG. $132 

43 D33TRAZ300 MAXAR 25W VHF CS WIMIC $72 

144 T43RTA1490 MICOR 45W VHF LESS ACCESS $29 AS IS 

1 MIMOLA 2 DECK TAPE RECORDER W/GEN, READ & SEARCH $992 

5OEA T34JJA 1900 MITREK 450-470 NO ACC $72 
W/ACC &PL $172 


WE ACCEPT MC, VISA, DISCOVER & AMEXP 
ALL SALES FINAL ON AS IS ITEMS 
Voice: 915-562-1000 © Fax: 915-562-3827 


USED RADIOS 

at Low Prices! 
*MICOR “GE 
» MITREK * RCA 
* PORTABLES * ACCESSORIES 
* MOCOM 70 TONE ELEMENTS 
+ MAXAR * CHRYSTAL ELEM. 
*APTRS * BASE STATIONS 
Large Quantities * (817) 433-5452 


CENTRACOM Il 


-Buttons and Labels- 


Engraved 
Buttons 


All orders shipped within 7 days. 
CENTRACOM I! 
Reprogramming and 
Used Parts 
NORTHEASTERN 


Communications, Inc. 
Waterbury, CT 06708 
(203) 575-9008 


Classified Equipment for sale 


MOTOROLA Radiuy Ye oa 
BELOW DEALER COST 


OVER 
| SP10's | $129.00 IN'STOCK 


WETEC ELECTRONICS 


WE HAVE A COMPLETE STOCK OF Larsen fintennas 


THE BEST PRICE Radiuy Dealers Welcome! 
THE BEST ANTENNA'S 


WE'LL BEAT ANYBODY'S PRICE ON 
@) HIGH QUALITY Larsen PRODUCTS 
Larsen fintennas 800-249-1 250 
LOWEST PRICES ON PLANET EARTH 


Circle (77) on Reply Card 


900 MHz LTR REPEATERS 


Five Units available Boned Motor ole 
@ $3,000 each  |Radio Programming uipment 


CALL: (860) 763-3277 PA-I Programming Adaptor...$119.96 
* Compaiible with *AIB" unit. 

* Augged steel case. 
* Power LED 


FULL LINE OF PROGRAMMING 


Ly NEW RADIUS" SP50_....SCal! 
Package Don! Discounts..15% 
GP20UP 110. HTSO/P100_ STX 
Gemini, VISAR, JEDI, HTAAT 
SABER, SPECTRA®, RADIUS * 


Tai MOBILES, MAXTRAC™. and Moto! 
PA-II Pocket Programmer...$169,95 PA-II Programming Adaptor...$139.95 


* Micro-Size Design for Convenient Portability and Field Use * Contains rechargeable NI-CAD Batteries: Perfect for 

* Uses Surface Mount Technology (SMT) field use and Portable Laptop & Notebook Computers 
Works for hours on one charge * Status LEDs: Power On and Charge 

* Power Switch, 

* Powor / Charger Included. 


FOR SALE: 
QUINTRON MODEL 7505 PAGING 
TX VHF 325 WATT 152.48 
MHz...$2200 OBO 

Tektronix 465-b Scope 
WALLY 209 533-0252 


* Runs for 8 continuous haurs, 
from a tull charge 


See 1 -B00-752-SB7 1 scene 
z Same Day Shipping from Stock! 
Plats industries ms [== 


141 West Wlouce Road + "300-6 « heed GA 30342-3251 + Tech Info: 404-252-3340 + FAX: 404-252-8929 


1-800-249-1250 


e 
Radius xosovy seus 


MORE FOR LESS 
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a I 


Classified 


PO4YQT20B2A - 4W/6 Ch Standard 


Plus hundreds of P110, M120, GM300 in stock and realy to ship! 


Radius) Call 1-800-875-5109 


| €ommunications Service Co. 


We specialize in agriculture, industrial, public safety and entertainment 


Equipment for sale 


aera rars || 


Circle (79) on Reply Card 


Trunk Motorola Radius Radios 


New, low cost trunking logic 

No special site controller required 

All features software controlled 
Dispatch and interconnect capable 
Detailed installation instructions 


Only 0.8"L x 0.68"W x 1.13"H 
: Shown Actual Size 


from... 
1500 Front Street , Yorktown Heights, NY 10598-4638 USA 
Voice: (800) 438-7865 Office: (914) 245-1128 $39 
Fax: (914) 245-2382 Fax Back System: (914) 245-1194 


Circle (80) on Reply Card 


RADIUS PRICE REDUCTION 


TONS IN STOCK - MORE ON THE WAY - WE NEED OUR SPACE! 
OUR PAIN IS YOUR GAIN 
HUGE DISCOUNTS! EVERY RADIO INCLUDED IN THIS SALE! 
SP50 - P110 - GP300 - M10 - M120 - GM300 - GR300 
ALL ARE IN STOCK AND CAN ABSOLUTELY BE SHIPPED TODAY! 


SPECIALS 
SYNTOR X 9000 30-50 Mhz $995. STX SMARTNET $1495. 


WE HAVE A LIMITED SUPPLY OF NEW & RECONDITIONED RADIOS 
H1T600/VISAR/HT 1000/MT2000/MARATRACS/SPECTRAS/MAXTRACS 


MOTOROLA TRUNKED RADIOS 
MAXTRAC 800 & 900 * SPECTRA 800 & 900 * MTX 800 & 900 
VISAR = MTX8000 * MTX9000 * MAXTRAC-DUPLEX/PP1000X 


ALL ARE IN-STOCK FOR IMMEDIATE SHIPMENT AT LOW PRICES 


RADIO EXPRESS, INC. 


INFO 703-266-1928 FAX 703-830-8710 ORDERS 800-545-7748 
MAJOR CREDIT CARDS ACCEPTED - WE BUY LATE MODEL MOTOROLA RADIOS 
Check our WorldWide Web HTTP://WWW. InternextCom/Radio/, 
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LET'S TRADE PAGERS 


Y OU veep 900 muz 
WE weep vue 


WE DO PAGER REPAIRS 
$10 LABOR + PARTS 
BLC communications 


TX 810 239-PAGE 
FAX 810 233-7192 


E-MAIL bcampbell @ genesee.freenet.org 


COMMONWEALTH 


| COMMUNICATIONS INDUSTRIES, LTD. 
602 Lickinghole Road/P.O. Box 312 
Ashland, Virginia 23005 


Specializing in Automated Paging Equipment 
Bus: (804) 798-9128 


EARLT. Van STAVEAN § Sales Calls: 1-800-633-8844 
Chairman & Sales Manager FAX; (804) 798-5114 


MOTOROLA 
USED EQUIPMENT 
BUY-SELL 


«LTR & MOTOROLA 
«Conventional & Trunking 
« Site Equpment * Paging Transmitters 
*EFJ * Kenwood ¢ Uniden 


Mobiles _ Portables 


BUY DIRECT AT 
WHOLESALE PRICES 


* QUALITY SERVICE 

* BEST PRICES 

* LARGEST INVENTORY 
« FAST DELIVERY 


Buy-Comm-Co, INC. 
(602) 585-3900 
FAX: (602) 585-6900 
1-800-347-4121 
29669 N. 45th St. « Cave Creek, AZ 85331 


* NEW LISTINGS * NEW LISTINGS * 
* NEW LISTINGS * 
$0 Mitruks, 30-39 PL, 110 Watt, Good condition ...0........ $300 ea. 
50 M216 Radius, 42-50. 16 Ch. Scan, 69 Wall, VGCand $275 va. 
6 Syntor XX, 30-50. PL. 110 Watt, wicantrois In Mic. 
32 Ch. scan, Like Naw $425 ea. 
1 Minor, 330 wall, 26-42. PL Good conden oo... $1500 ea, 
800' 6 GHZ Echplical Wavuguue in 200 Langs wes SHOD ot. roll 
3) Racks of Lenkurl 79 F1 600 Channel wi Hol Stand-by. 
2 GHZ Goos Conarpon - = $1500ea, 
6',8', and 10° Andrews Microwave Oisnes; Some with Radoms, 
2 GHZ and 6 GHZ Feeo Horns ........... a Cal) 


3U1G17 Consoles , $250, ea 
§0 M47 500. UHF, 4-Channet, OL 4 Watt, wi enaeget & Bat. $90 ea. 
60 GTE Lenkurt 3612 Channel Modems ‘ $100 ea 
$0 Motorola MC 400 Teem Cards ..... . $50 ea 
50 MC 400 Term Caras $50. ea. 
3 Micor Base Stations. 100 W 42- 50, PL. Good Cond ... . $950. ga. 
50 GE Fx 1, GOW, MutlrChi; 00d 10F 6 MALEES cence ree $60 Ba 
40 GE Detla-5. 110W, 42-50. Ch Guard, whee, Gord Cond . $225.8a. 
30 GE Mastr 1 100 W 42-50 Cn. Guard wiace $125 ea 
6 Motorola Syntor X Trunked. Smart-net. Guat Operation 
contrat Station. NEW ae $300.ea. 

10 Mitreks , UME, PL, Multi Ch. 0) Warts ; + $150, ea, 
20 Milreks. 42-50 PL Multi-Ch., 60 Walls ....... soe 5150.08 
20 Mirors 45\Y Sys. 90 Scan, Multi-PL, UP $100. ea 
20 Mocom 70s. 42-50 PL 109W wiAce $100.2. 
1S HT 220. siv, PL UHF stoi and Battery nr $50. 22 
10 T1605 wiMic’s $125 23. 


Call Charles ai CMC cauvibes, 910/769-2885 


Classified 


BUY « SELL « TRADE 
CLEAN WORKING EQUIPMENT 
Lyaranmertca ye soa 


35 30-50 Milz TX 

1-C45RCB LLO5AT 8 

3-Micor UHF RPTR 12-75 

10-900 MHz GE Digital Paging TX 45W.. 
3-00 MHz GE RPTR 45W Programmable 
4-Mot Triton Base HF-SSB 125W 1.6-18 MHz. 
20-Maste 11 100W VHE & UHF Base/RPTR 
10-Mastr [1 100-375W 30-30 MHz Base ToneDC .... 
2-Mot MR-100 25W 20 Ch. Microwave 380-420 
1-GlenayredT96A4120 VHF Paging TX 120W 
A0-Micor Bany/RPTR 100-375 30-50 MHz Tone/DC trom sos 
Mobiles w/n=With Access. niw=No Access 
30-50 MHz Low Band 

S-Syntor X-9000 PLOW win... 
MeMastr HE 25-30 MHz 100¥ 
AMO-Mitrek 30-50 MHz 604 
Il-Mitrek 30-50 MHz 10GW 
6-Delta 30-50 MIz 60-100W 
200-EX IT 36-42 MHz 60-100W 
30-Mocom 70 36-42 MHz 60-11 
25-Mocom 74 40-36 MHz 60W 
1-Maratrac 110 36-42 MHs wla 
Mobiles 150-175 MHz VHF 
20-Micor 110W 4-8 Ch 

$-Mitrek LOW 4 Ch 


. from $100 
. from $150 
from $150 
. from $50 


100-Mastr IT 100W All Type 
1O-ENTE 33-100 From 

CHE Mobiles 450-495 MHz 
f-Syntor T44 SRA... 

Sll-Mastr HD 48-75 

1-Mitrek T34 & T4 

2. GE MVP 35W 4Fq, CG 

400 MHz Mobiles 

50-Synior X T45 VBJTOO0AK From, 
AU- EX TH Conventional 3SW 

Misc tems 

20-GE Voter up to f Ree,, 

50-Mot T-1379-1-1383 Ton 

30-Mot T-1600 DC or Tone Remote .. 
15-Mot T 1992-1904 Tone or DC .. 
1-Mot Smart Switch MVME 800 MHz S 
CON System W/D2007 DG Micor C 
4MOT LapTop Epson HX20 1 
SyntorX, 9000 & others 

4. CE JIA & B Servier Monitor 
1-MOT-Metro Puge-Coder 6740 ... 


from $295 
From $30 


Barnett Electronics Inc. 
8718 Wilhite In. N. Litthe Rock, AR 72120 
800-423-3858 +*+ Pax 501-835-8766 
No Portables, Pagers or Parts Please 
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CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 


1 trade-in/3 working days 


CRYSTALS $9.95 


MAXON, TEKK, UNIDEN/?working days 


Channel Element HQ/Kirby Ent. 
4120 Kirby Rd. Cincinnati, GH 45223 


1-800-237-9654 


FAX: 513/542-8870 


SALES W vertex SERVICE 


99 Channel Mobiles 
Dual Band Portables 
Trunking 
Volume Discounts 
4 Satcoms * SCADA 

CCTV Equipment 


GLOBALCOMM 
TECHNOLOGY 
“Orders: 1-800-863-8625 


Info: 713-729-2000 
Fax: 713-729-4141 


FOR SALE BY BID 
SURPLUS RADIO EQUIPMENT 


The City of Fort Worth offers for sale by sealed bid (BID NUMBER 
95-0500) surplus mobile radio communications equipment (satellite 
receivers, receiver voters, PA systems, General Electric (MPD por- 
table radios, MPX portable radios, Convertacom, Mastr II Base Sta- 
tions), Motorola (Micor, Syntor X, Motrac, Mitrec), Midland portables 
and Mobiles, Echo-1 voice recorders, RCS mobile radios). There are 
more than 2500 pieces of equipment available in various bands. 
For a detailed list and instructions contact: 
City of Fort Worth/Purchashing Division 
P.O. Box 17027 
1000 Throckmorton 
Fort Worth, Texas USA 76102 
Phone: (817) 871-8360 Fax: (817) 871-8440 
The Terms and Conditions are in the bid package. 


All equipment will be available for veiwing 9:00 a.m. Friday March 15, 1996. 
The buyer must ascertain condition. all sales are final - no refund - no 
exchange. All sales are made on an “as is' - "where is" basis. The 
successful purchaser is responsible for removal of the goods within 45 
calendar days. 

Bids must be received at the Office of the Purchasing Manager, City 
of Fort Worth Purchasing Division by 1:30 p.m. Thursday, March 28, 
1996. Late bids cannot be considered. Bids cannot be faxed to the 
City of Fort Worth Purchasing Division. The City of Fort Worth re- 
serves the right to reject any and/or all bids, and to waive any and/or 
all formalities and to award sale on a lot basis. 


Circle (82) on Fast Fact Card 


Paige Shella 
1-800-548-2484 
FAX: 205-539-1663 
CALL FOR 
WHOLESALE PRICING 


=Sharp => 
COMMUNICATION 


Dustrubution Ceuter 
9403 Govemors Drive 
Huntsville, AL 35805 


¢ Conventional 
* Trunking 
¢ LTR 


Authorized Distributor 
é ile Communications 


Baer 


Circle (83) on Fast Fact Card 


me MAE CHIE MA 
me EL ECTRONICS Massaponax Business Park 


All equipment is sold in working condition, unless otherwise stated. 
Portable Repeaters VHF and UHF, DES/DVP & PL Secure Modules 


Radio sales to dealers only. 4 


Mailing Address: 

P.O, Box 7846 
Fredericksburg, VA 22404 
Shipping Address: 

3605 Loren Whitney Drive 


Secure Multimode Radios in Discrete Hard Cases 
Securenet Portables, Mobiles and Fixed Equipment 
Securenet Spectratrac Recievers and Comparators 
DVP and DES; DES/XL Key Loaders 

KVL Cables 

Surveillance Accessories 

Dell Star Audio/Visual Transmitter Receiver Systems 
Magnavox UHF Link Equipment 


Code Processors 

Voice Protection 

Station Contro’ 

Line Drivers 

Modem Cards 

Console Interface 

CALL FOR MORE INFORMATION 


We have the R1801 DAC for your programming needs. Call us with your requests. 


Phone: (703) 891-0569 


We accept VISA and Mastercard 
Circle (84) on Fast Fact Card 
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Classified 


Equipment for sale 


SOCK IT TO ME!!! 


$P10 PORTABLE 
TWO-WAY RADIOS 


MEMORIES 
FAD 


After 1 
month. 


VHF (150 MHz) aie feist 


¢ 1W c/sq. 

e QTY —_-UNITPRICE || appen. 
1-9 $145 Make sure 
10+ $138 the memory 


of your 
ad stays 
with your 

target 
audience. 


CALL 
602-275-4505 


Maile Radio 


Rechyrcy 


hy 
Se 


ray wasles 


AIR COMM 


4614 E. McDowell Road 
Phoenix, Arizona 85008 
FAX: (602) 275-4555 


Circle (85) on Reply Card 


pio portanle 


CALL: 
800- 
771-3351 


Motorola 2000 8C Service Monitor $4500 
IFR 1500 Service Monitor $6500 
IFR 1200S Service Monitor $6500 
Communications Signaling, Inc. 
Call: (800) 423-2565 
orin CA 
(805) 251-2244 


WEST COAST RADIO 
ABSOLUTE LOWEST 


Quality LCD for PAGERS | 
From 2.95 ea. 


ra aa 


Order now Tel 713-438-6000 


RADIU$ PRICES! 


Orders 


800-881-6722 7 
Info 310-268-2464 


adiuy 
FM 2-WAY RADIOS' 
Fax 310-268-2474 
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_COMM:NET 2000} 
i, Automatic (ON/OFF) Delay Timer 


< Programmable 15 minutes to 12+ hours ff 
=; » Handles 30 continuous amps at 12 volts 


Case Included 
DG200 $34 


+ Easy to install/ With 1 Year Warranty 
+ Eliminates battery fatlure/replacement 
* Protects your radia & cellular phone 


: (800} 283-5158 + Family owned & operated since 1985 


Made In THE USA /with U.S. Parts 


CA OW RAE sii aR WES 


R&R USED RADIO 


216-759-1755 


FAX: 216-759-5220 
2 Uniden APH VHF Portable w/chrgr .. $75 ea. 
2 Motorola MT-1000 16 CH UHF wichrgr 


sevsrcseeeee $950 BA. 


4 Motorola HT-1000 UHF, charger ......... $395 
1 Motorola HT-600 2ch, VHF w/chrgr, mic 


3 Motorola 


some have dual Reve 


Micor VHF Hear Base 
$595/S695 


1 Motorola Micor 330 watt 42-50 MHz Base... 


1 GE Mstr I 


WIPE DLEOO 


330 watt 30-36 MHz Base 


100 GE Mastr II w/accy's 36-42 , 
50 MOT. Micor 36-42 

50 MOT. Mitrek 36-42 many accy's 
50 GE Exec Il w/ accy's 


GE PARTS, HEADS, 
CABLES, SPEAKERS 


WE 
BUY 
AND SELL 
USED 
MOTOROLA, 
GE AND 
ERICSSON 
FM 
TWO-WAY 
RADIOS 


Fayette St., 


P.O. Box 39588 


Denver, 1A 
50622 


PHONE: 
(319) 
984-6115 


M 
Gea MAXTRAC. 800 MHz 
34 za MOSTAR, £00 M 
3 6a. MICOR Repeaters, 


Power Sup) 
#60 MAz H34BBU3124 
185 MHz, TESSRAG20) 
MITREX, Ad! 


24 3, MITREK. 193 Ml 

Bea, PISO, 155 MHz P3IBBM3 120M 
10 ca. PSO Porlabias, 154 MHz, H33GRU) 
10 ea. HT9O Par 155 Mt 

90 ea MINITOR | 

2 


i Tt 
a. SYNTOR X, 47 MM2, TS1JUAS900 
19 ea. MITREK, 47 MHz,TB1.UAS900 
7 eg. MITREK, 48 MHz TS3AA900 
MHz, T7 1A TNS 1X 
Kt 


C Aern az 
‘ol Desk Sets, 113: 
NTHACOM § Consoles 
VEX Rapid Chrors, MLN! 
|. T3005 Omni Sid. Chrgrs., WLN4561 
3 MISS 
ATE 
TSO Standard Fate £ 
ULSAH II, 152 MHz oN 
ICON IMTS Bases, 


SAFARI RADIO 


Matos 2.Yéiny Ratko Salis, 


Low prices - Call for Free Catalog 


1-800-RADIO-80 


Equipment for sale 


WANTED: USED RADIO 

SERVICE MONITORS 

BUY /SELL-MOTOROLA/IFR/ 
CUSHMAN/WAVETEK 


SALE: MOTOROLA R-2038/D/HS 
$6,250.00, MOTOROLA R-2200/B-4, 
500 IFR-1000S-$3,500, 
IFR-1500-S-$7,500. 


RF IMAGING AND COMMUNICATIONS 
408-929-2244 / 408-929-0962 
PAGER: 510-498-6875 


WANTED 
USED SERVICE MONITORS 
IFR * MOTOROLA * MARCONI * HP 
SALE: IFR1500/cellular-$6800, IFR500A-$3900 
CUSHMAN CES0A-1/TG-$3600, CE50A-1-$2700 
MOTOROLA R2001D0-$6500, R2200A-$3800 
HP SIGNAL GENERATORS 
Radio One 
PH: 716-661-9964 FAX: 716-763-0371 


© MOBILE/BASE ACCESSORY ITEMS AVAILABLE 
» PLEASE FAX US YOUR MANUAL REQUEST® 


mast WHY PAY MORE? 
moToroLa Radius & : 
NOW 50% DISCOUNT : | Air Comm Furnishes sgpnigeianictecce-~eaaiaad | 
SP50 ALL MODELS ‘ | EF — AVENGER GX | 
HURRY WHILE a | CHANNEL i | 
SUPPLIES LAST! $i DIGITAL DISPLAY ) | 
: $f LIMITED QUANTITIES 
1 VHF s 
WE WON'T BE UNDERSOLD! : , Fe cma 
25W or 40W QTY 
WETEC ELECTRONICS P§ ¢ S275 ssoo 1-2 AVENGER™ GX t 
T $260 $285 3-9... — u 
1-800-249-1250 ft ca oe sigan 
> ela » NARROWBAND (12.5)KHZ) AND WIDEBAND 25 KHZ) MODELS 
. S$ 440-475 * NUMERIC KEYPAD FORDTMF OPERATION -BACKLITDISPLAY 5 
$ A 25W QTY THREE (3) SCANNING MODES - USER PROGRAMMABLE A 
Circle (87) on Fast Fact Card 0 $300 1-2 peer hapebenre MODES. TCS, DCS, 5- TONE ENCODE DB 
oe $285 3-9 PROGRAMMING CABLE - INFO AVAILABLE 
4 | 


TWO-WAY RADIO SALES 
Notice: 10-1-95 Motorola has discontinued sales of 
KLN6202--6209--6210-TLN8381 Reeds. 
WE STOCK “PL”, PAGING REEDS, AND CHANNEL ELEMENTS 
4614 E,. McDOWELL RD.-PHOENIX. AZ 85008 | 


a a SAVE THIS AD—-—-—-——— 
Circle (88) on Fast Fact Card 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 


| 
| 
AIR COMM 7 
| 
| 


Formerly Antenna Farm Communications Supply 


> tt 


ANDREW 


ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 
Motrac; Micor, Mocom; Mitrek; Etc. 
MT's, and GE Elements. Call for 


BUYING ERICSSON-GE EQUIPMENT 


CALL OR FAX FOR QUOTE 
PC202S VHF PCS Port. w/new batt 


eat ok f HELIAX® 
? Coaxial Cable 


1/4KW GE. sta. blower motor new $25 Co nect 
ye . bans sia we lepihren ‘ cee n ors prices 
Mobile repeater, . wicable se : seats ’ ‘ 
MPI UF 4W tech, SpECIBl .nnn...ccccccccccauw 57100 Any desired Frequency available 
MPI 8-unit multicharger, checked ; $40 Cable for fast delivery. 
fee eee acc ee Ford is Lifeti W ' c Crystal 
elta-S 135- less acc Ww 0 ifetime Warranty on Stals 
Delta-S 459-470 less acc 100W $295 Assemblies ve . Y a 
ome eel pred $-990 acc se rade-in credit on your Old 
elta-S 450-470 40W NO AGC. occ ce 
Dela-S 42:60 less ace. 110W 198 HELIAX Ph es wee , 
5 Control panel 16 ch scan ane . - e Bu se ements 
MLS-I Cantrol panel 8 ch scan $65 Accessories y 


Try us first. We always have your 
frequency available. 


MLS -| Cont. panel 16 ch no scan $60 
Speaker mic. PCS/MPA/MPD/MPt $35 
Phoenix-SX VHF 16 ch. scan M0 ace... $125 
PhOeNIX SCAN ACCESSOTIES —,.,...0eesse sess ssstereneerreeee PLD 
MASTR Il G-S00 multi ch head New... ce $25 
MASTR Il Speakers 8 OM MEW vo. csseeres $15 
MASTR II Style speaker 4 ohm new $15 
MASTR fl 150-174 110W from $115 
MASTR Il 42-50 110W wiacc $165 


1814 Hancock St. 
Gretna, LA 70053 


§-825 scan or systems w/warr $225 
§-990 126 ch. head w/warranty CES SE ES v5) 
§-950 128 ch. head wriwarranty oo. connote 
MPS/MPR/MPX/MPUMPD Chargers ......-.. Rane | 


NEW LONDON TECHNOLOGY 

231 Old Timberlake Road 
Forest, Virginia 24551 

TEL 804-525-0068 FAX 804-525-0078 


1-800-255-6222 
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Classified 


USED EQUIPMENT FOR SALE 
25 HT600 4w 6F 470-490 w/rapid chrgr 
2  Syntor XX VHF mobiles 100 watt 8F scan 
8 Syntor XX UHF mobiles 75 watt 8F scan 470-490 
1 MICOR 250 watt UHF Paging Base 
1 MICOR 350 watt 35.68 MHz. Paging Base 
2 MSR2000 100 watt UHF Base 483 MHz 
tone. unused in factory box 
2 MSR2000 100 watt UHF Base 483 MHz 
tone. unused in factory box 
2 11608CM Remote w/mic unused 
in factory box 
1 MSR2000 100 watt UHF Repeater 483 
MHz. w/ duplexer 
1 SYNTOR XX 800 Trunk Consolette w/5 
DGT9000 Desksets 
1 Centracom Il Dispatcher console w/CEB 
150 Director Il T&V Pagers w/chrgrs 35.68 MHz 


ALL-COMM Technologies, Inc. F 
55 American Legion Highway Pager repair 
Revere. MA 02151 


617-289-3000 FAX: 617-289-7300 


CLEAN USED GEAR 
450 Rangers, 110W, $550 Accy 
42-50, 150, 450 Delta, Mastr Il, Execs 
Consolettes: LB, VHF, UHF, 800 
Execs, Delta 


450 Maratracs, 100 Watt A2/A3 
T44, 64, 74 Mitreks, Micors. Syntors 
135 Mitreks, Consolettets 
D34 Maxtracs & Maxar 80 

HT: HT440, M1500, HT90, P10, P100. more, 


Orders: 800-456-5548 
VersaTe Local: 307-265-9500 
FAX: 307-266-3010 
http://www.trib.com/VERSATEL 


Equipment Wanted 
Motorola, Johnson, GE 
EFJ, Uniden, Standard 
Buy-Comm-Co. 
1-800-347-4121 

FAX (602) 585-6900 


| P d g eCO Inc? 


Buy, Sell or Trade New & Used Pagers--Top $$$ 


TURNAROUND 
48 Hour wise 
tel 305-491-9501 fax 305-491-8834 S> = 


COMPLETE PAGER REPAIRS 


Repair & Refurbish to Factory Specs for All Makes & Models 
REPAIR EQUIPMENT, PROGRAMMERS, PASSWORD BREAKERS & COMPONENTS 


WANTED 
Used Service Monitors 


Call (800) 423-2565 
or In CA. (805) 251-2244 
Ask for Mike Winkler 


Circle (90) on Reply Card 


TECHNICAL 
SERVICES 
* Motorola & NEC Pager Repair 
¢ LCDs - Recrystal - Repair 
¢ Fast turn around 


* Factory Parts 
* Accurate in-house tracking system 


: Baud rate upgrades! [2a 


4328 So. Mingo Rd. 
=) ie ae Tulsa, OK 74146 
ai Bh \ S ht Communications Group, Inc. 
Consistent, reliable quality. pene igh 
1-800-627-2022 Radio Technology! Call 
Rick Kelley to find out 


how your business can 


Circle (91) on Reply Card a 
800-771-3351 


Fax: 913-967-1735 
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Classified 


* PAGERS * PAGERS + PAGERS « PAGERS» PAGERS + PAGERS - 


CRYSTRONics 


Pe cee MOTOROLA - NEC "Posing gl) 
IR NEW - RECONDITIONED pai] 
aft POM are sveemighat PAGERS se GER 
Serge? fy Motorola & NEC Factory Replacement WANTED! 
sia “Vib iatne %  PAnER REPAIRS 
—= 
Acs. _[pbbblliiih| ae - Gaetan 


PAGER REPAIR LABELS 
IN 2 SECONDS 


(CAP CODE, BAR CODE, frequency, & reward) 
Software, printers, scanners, labels, 
and SYSTEMS 
ADVANCE LABEL & TAG 
| sree an ES 


° Fast 
turnaround 


NEC 


McManus Communications Kithoiized Dealer 
400 N. 5th St., Blytheville, AR 72315 
Tel: 501/763-6250 Fax: 501/763-6533 


*LCDreplacement _-—4 
6, 7, & 10mm Sizes *© — 


1725 N. McDonald rs 1-800-466-5345 
McKinney TX 75069 FAX 214-548-2518 


GAAIMOSDsHIMOYFPUTs HIMOrPV 


Complete Pager Testing Equipment... 


The Ramsey Package Quickly and Easily Tests 
@ All Popular Pagers @ Alignment and Sensitivity 
@ All Speeds for Pocsag and Golay Paging Formats 
@ Fast Troubleshooting and Verification of Re-Crystalling Jobs 


Includes EVERYTHING you need to be testing and aligning pagers in no 
time, even shipping and handling! Our quick hook-up guide takes you 
from set-up to alignments and sensitivity tests in just minutes! 


... and Hands-On Training! COMPLETE TEST PACKAGE . . .$4,995 


The Ramsey Pager Test Training School includes... Equipment included: 
* Two days of complete training for:  *Complete list of sources for all * COM-3 Communications Service Monitor ($2,995) 
v Re-crystalling and Alignments pager related services & equipment with digital pager input option ($365) 
Sensitivity tests «Local transportation to hotel, * COM-6 Universal Encoder ($995) 
Y SINAD measurements airport, and factory * RTF-1 Radiation Test Fixture ($465) 
¢Construction plans for a professional *Hotel accommodations and meals * Missing Link Test Set ($395) 
quality screen room provided for the evening of arrival * Interconnect cables ($48) 
* Complete documentation for all test through the end of class (up to * Shipping and handling ($40) 
procedures covered three night's stay) YOU SAVE $308! 


Ramsey Pager Test Training School (with Equipment Purchase**) $1 5195 Aa PACKAGE OPTIONS 
Ramsey Pager Test Training School (no purchase necessary) $1,795 appeein = MVN-1 Millivoltmeter ($500) 


** Qualifying equipment purchases of >$2900 within 3 mos. preceding or 1 mo- after training date SM-1 SINAD meter (S200) 
Bring additional attendees (share equipment)- half price! Oscilloscope ($380) 


Multimeter ($35) 
| ox 
RAMSEY etectronics, inc. S& mis CALL 1-800-446-2295 
793 Canning Parkway, Victor, NY 14564 wae 20:- Fax 1-716-924-4555 


Circle (93) on Reply Card 


To reserve your ad 
space in the next issue of 
Mobile Radio Technology. 


Dont Let Time Get 
€way From You! 


CaLL NOW 


800-771-3351 
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Newv'! PC Radio Monitoring Software 


ions FEATURES & APPLICATIONS: 4 two-way Semvice Shops 
oUses Low CostRadios a Hourly, Peak, & Total Statistics —_o Trafic & Loading Stucies 
To Your RF Coverage o Spectrum Analyzer 0 en Statistics oe Q Speedo ia ae Liorg 
i 0 Tactical Displa: o Erlang, Air Time, Call Count a Public Safety Command Post 
and Site Management ° PLIDPLIDTMF Logging fy Highest Performance o Community Repeater Lagging 
Problems... © High Rate Sampling 0 Dual Radio Handolf o TV News Desk & Vans 
On your own PC! o Conventional Scanning a Run 10 Radios Concurrently o Emergency Response Teams 
0 Windows'3.1, 3.11.95 0 Optional GPS & Remote o Surveillance & Countermeasures 


Whether microwave, multi-site, or field strength, coverages, our Terrain 
Analysis Package (TAP)™ helps you understand everything from dBu to 
3-D plots and slte management software. Give us a call and we'll tell you 
how. Do “what if" studies and solution analysis in-house! 

Call for free brochure & demo disk. 


SortWricut, LLC 

1010 So, Jouet St, Sure 204 

Aurora, CO 80012-3150 USA 

Tec. (303) 344-5486 

Tete TAP (BBS); (303) 344-5378 (9600, N.8,1) 
Fax: (303) 344-2811 email sales@softwright.com 


Download from BBS: 1-408-268-6462 or 


Signal Intelligence 
Internet URL; http:Awww.scanstar.com. 


1-408-926-5630 


FREE DEM 


Circle (94) on Fast Fact Card 


SOFTWARE BREAKTHROUGH sisant Aaeeaht 


Save Time Designing, Optimizing and Managing. 
Wireless RF Communication Sites! 


Eliminate the “Shatgun" Approach to Site Design 
and Msenagement 


Service - Sales - SMR Billing 
Pager Billing - Accounting 


Computer Resources, Inc. has the 
solution for all types of two-way radio 
billing and management problems. 
Systems are available on DOS, Novell, 
Lantastic and UNIX. The CRI system is 
modular and completely intergrated. We 
can provide complete solutions including 
software, hardware, and training. 


Intermodulation 'nterference Analysis 
Transmitter Noise 
Receiver on — 
Site Facilities Design 
Site Management Database 


» Call: A 205-987-1523 / 205-987-1709 FAX 
COMSITE: 20590 
904-656-8673 < Circle (96) on Fast Fact Card 
A DLLUS “é CUSTOM RF SOFTWARE TOOLS 
Coverage Digital 


* Digital/Analog e Throughput 
* Reliability * Response time 
Circle (95) on Fast Fact Card #2D contours ¢Fast Color Printer plots 


¢30 terrain grid *Map Features 

Radio Propagation Software for PC's / WINDOWS 
LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 
No Radial Generation Required - Real Time Propagation Study / Profiles 
DXF / HPGL Output - Direct Interface with AutoCAD, TurboCAD, etc. 

Multiple Propagation Models - Longley-Rice, Okumura, Field Strength 
VHF - UHF / Microwave Point-to-Point Path Profiles and Link Analysis 
30 Meter and 3 Second Terrain Data - CD-ROM and Floppy Disk 


Rocky Mountain Communications, Inc. 


2023 Montane Drive East @ Golden, Colorado 80401-8099 
Tel: (303) 526-5454 @ Fax: 526-2662 @ BBS: 526-2723 
e-mail: microinfo@micropath.com ® GeoData BBS: 526-1023 


1350-E4 Mahan Drive, Ste 160 
BY DOUGLAS INTEGRATED SoFTWARE  lallahasee, Florida 32308 


Simulcast Interference Minimization & Others 


CMC CONSULTING (214) 612-8880 


Repair services 


$25.00 FLAT RATE 
Pius Parts & Shipping 
On the following models: 
XLH-250 -250 
RH-256 WH-2516 
WH-2510 RFH-252 


UC-102 UC-202 

TRH-202 REGENCY/WILSON 
OTHER MODELS—S$30/HR Plus Parts & Shipping 

== MULTICOM =— - Fast TURNAROUND 

bey ree * FACTORY TRAINED 


Moore, 0 6 
Hate On Ta ao-ge0-7as6 * VISA - MASTERCARD - COD 


MOTOROLA 
PORTABLE & PAGER REPAIR 


« PAGERS $ 10 + PARTS 
¢ PORTABLES $ 29 + PARTS 
* SYNTH. PORTABLES $ 49 + PARTS 
# QUICK TURN AROUND ¢ FREE RETURN SHIPPING 
TEL: 1-800-567-5636 FAX: 954-987-8820 


6468 SW 2BIn SI 


ARCOM INC. Miramar, FL. 33023 


FLAT RATE RADIO REPAIR 
PLUS PARTS & SHIPPING 
$30.00 - Motorola HT*600/Radius 
$45.00 - Maxtrac & Radius Mobile 
$50.00 - Other Models 


Authorized Service 
© Authorized warranty Service 

© Quick Turn Around 

© Flat Rate Repair Available 

* Free Estimates 

* Quantity Discaunts 


COMMUNICATIONS SOLUTIONS 
(719) 547-3683 


Leavenworth County Radio 
P.O, Box 1, Lansing, KS 66043 
913-727-1930 
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KEN WOO D® 


Beltronics,Inc, We sell 
Dept MR 19 Proctor Hill Mid, | Parts - Acey 
Estimates Hollis, NH. 63049 

Mobiles $39 1-800-3-BELTRON 

Ponables $59 | We replan GUESS by TEST’ 
plus Let our 27 

Pans'Snomng 


Flat Rates 
Repairs andor 


FREE 
programming 
on new radios 


: f 
ra Daily UPS 


expenenee help you 


CENTURION 


COMMUNICATIONS, INC. 
$40.00 FLAT RATE 


PLUS PARTS & SHIPPING/HANDLING 
PLECTRON & INSTALERT MONITORS 
ALL TWO-WAY & MINITOR II PAGERS 
$40.00 PER [OUR PLUS PARTS & SHIPPING/HANDLING 
AUTHORIZED KENWOOD SERVICE CENTER 
FAST TURNAROUND «FOC LICENSED TECHNICIAN 
VISA - MASTERCARD - C.O.I 


892 N. DELSEA DR. 
VINELAND, NJ 08360 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 
Quatity Service ON MicRopROCESSOR BASED 
Mosi.es, Portastes AND Controt Heaps. SuRrFace 


MOUNT REPAIR. Most repairs $60 pLus parts. FREE 
ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E. * Kenwood « Maxon 


585 Factory Shoals Rd. 


Austell, Ga. 30001 


770-948-9566 


For 
Information 
regarding 
advertising in 


MOTOROLA 2-WAY 
RADIO RENTALS 


MRT, call: 
Rick @ 
800-771-3351 


* Top Quality * Low Cost 


* Overnight Delivery Anywhere 


[COMMUNICATIONS | 


800-822-MOSS 
FAX 813-254-4811 


~ Phone (970) 962-9998 


‘FAX (970) 962-3991 


TS ata ibaa sy 


THE EARLY BIRD 
GETS THE WORM 


Call now for reservations in next 
months issue of MRT. 


*(609) 794-8000 
FAX; (609) 794-8989 


fo) ERS 


CUSHMAN 


Reliable Cushman repair 
Cushman products can 
be maintained 

Factory trained personnel 
support available-always 
has been 

KNS Electronics Inc. 
continues support to the 
land mobile industry that 
was provided by Cushman 


for 35 years 

Trade-in offered when new 
equipment purchased 
Call for an appointment 
to have your Cushman 
repaired or calibrated 


U Ss E NEW EQUIPMENT MANUFACTURED BY: 
KNS ELECTRONICS, INC. 
a | “oomesen 


PHONE (408) 432-8100 
FAX (408) 432-8359 


Circle (97) on Fast Fact Card 


NS ELECTRONICS SERVICE INC. 


COMMUNICATIONS MONITORS SALES & SERVICE 
N.1.S.T. TRACEABLE CALIBRATION 
CUSHMAN IFR 
DISTRIBUTOR FOR SALES NEW-USED 

OPTO ELECTRONICS, INC 


3610 Dekalb Technology Parkway |CALL | 
Suite 110/111 


Atlanta, Georgia 30340 
(770) 451-3264 
Fax: (770) 458-8785 


AUTHORIZED 
CUSHMAN SERVICE 


Headsets... 
And Radios, Too! 


* Dealers Welcome 


, -, * Daily, Weekly, 
Monthly Rentals 


® Motorola Radios 
* RaceTRAC Headsets 


1-800-272-7111 
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A AT, Communications 
Corporation 
Did You Say... 
“No Site Acquisition Cost?" 
AAT understands [eS 
your needs of net- 9 
work implementa- 
lion, and we are 
dedicated lo mak- 
ing the site acquisi- 
tions and manage- 
ment process 
easier. Choose 
from our valuable 
portfolio of over 
1,500 sites on the East Coast, and if you're still 
not satisfied, AAT will build a site for you and 
lease it back. 


AAT Will Put You Above the Competition and 
"Above Average Terrain" 
«PCS COMPATIBLE ROOFTOP SITES 
*RECEIVE ONLY SITES 


PARKSIDE CORPORATE CENTER 
292 Fernwood Avenue, Edison, NJ 08837 
For more information contact: T.E. Smith 

800-551-SITE © Fax: 908-417-4825 


ARIZONA'S PREMIER 
TOWER FACILITIES 


Contact Rick or Charlie Bonifasi 


ANTENNA SITES, INC. 
800-346-7224 


60 California 
Antenna Sites... 


and Growing 


@ Swcramene Valley 
@ San Framing Hay Area 


@ Santa lira Santa Cruz 
A Monterey Conunines 


@ The Sterra Footballs 
Ww Josuuin Valles 


@ Venturnt, Orange 


SLA tomes 


Newest 
Site: 
3250 Wilshire 
Bivd. Los 
Angeles 


r| j DIABLO COMMUNICATIONS. INC. 


Northern California - Pt. Richmond 
(510) 236-3700 Fax (510) 236-3799 
Southern California - Burbank 
(818) 842-5000 Fax (818) 842-5335 
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Tower space 


REScCO TOWER 
GE OQOM PA N'Y 


Sites available 
| GAand SC 


Call Miles McSweeney 
803-686-6686 


mums Site Management sams 


Over 100 sites in inventory 
California, DC, Maryland, 
Massachusetts, New Jersey, New 
York, Pennsylvania and Texas 


Site Development and 
Acquisition 


MicroNet 

Site Management 
2370 York Road, Bldg. B 
Jamison, PA 18929 


(215) 491-7400 
fax (215) 491-0260 


Contact Dave Sesso 


NST} 


We deliver quality in 
every Faicon tower. 


Our craftsmen manufacture quality custom engineered 
support structures including quyed lowers to 1,000 feet, 
self-supporting towers to 400 feet and monopoles to 250 feet. 


1(800)447-9115 


- FALCON 


Tower Fabricators 


THE HEIGHT OF ENGINEERED QUALITY 
{512) 547-9111 *HCR 1 BOX 2000+ SANDIA, TEXAS 78383 


MOTOROLA 


RADIO RENTALS 


MT1000, HT600, P200 
Intrinsically Safe 


All Types Headphones 
Mobiles & Portapacks 
Repeaters & Crossband 
Sets 

Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 


Tower space 


PRIME NORTHERN 
NEVADA SITES 


Our newest, Pond Peak, at 8033' 
AMSL, 2635" AAT, Emergency Power, 
Air Conditioning, Overlooking Reno, 
Fallon and the I-80 corridor, 


702-825-2626 
GREAT BASIN COMMUNICATIONS 


Tower Site Rentals 
N.E. Ohio 
4 Sites Available 


200 — 350' 
Send Fax Requests to: 
216-759-5220 


STAN 3TANN 


TEL: (708) 823-7713 

my CHICAGO TOWER 
BX) LEASING CORP. 
COMMUNICATIONS 
TOWER & ANTENNA 
SITES FOR THE 
METROPOLITAN CHICAGO 
AREA P_ © Box 31160 


CHICAGO, It 6063} 


NEED TENANTS?? 


Advertise your sites in the 


NATIONAL COMMUNICATIONS 
SITE DIRECTORY 


Dedwated bo udverising anteng sates Tar lease 
NEED SITES? 

The NOSD conbanis thousaneds ot prin 
wntenna Sites lh with space ler lease 
faust S25 per avear For information call 
Tel) (908) 4602-3904 Fax: (908) 308-4043 


ee 
New Orleans 


We Got You 
No-Body has 


— 
to Chicago 


Covered 
more affordable 


Space. 
800-249-1250 


Tower 
WETEC 


Choice California a 
Antenna Sites 6 


© Stand-by Power / Air Cond. <6 
¢ Continuous Monitoring B, 
* High-Security Access System 
(@ Meridian 
Communications 
Great sites, great services, since 1956 


Call Rich or Jack Reichler at 


(800) 400-SITE 


AMERICAN 


a STRUCTURES 
¢ CELLULAR * MICROWAVE ¢ UHF/VHF « 
* BROADCAST ¢ SPECIAL »* COMPLETE 
¢ INSTALLATION SERVICES * GUYED TOWERS « 
« SELF SUPPORTING TOWERS « 


FOR YOUR CATALOG CALL OR FAX 
TOLL FREE PHONE FAX 
800-369-0159 712-252-0240 712-252-0371 


SITE MANAGERS ONLY 


FIND TRANSMISSION LINES AND ANTENNAS ON 
YOUR TOWER & BUILDINGS WITH - ID-ER TAGS 
RUGGED LARGE REO NYLON |0-ER TAGS WITH WHITE 
IDENTIFICATION NUMBER ENGRAVED ON BOTH SIDES. 
ID-ER TAGS ATTACH AT ANTENNA PIG TAIL, XMISSION 
LINE, LINE ENTERING BUILDING, AND ON EQUIPMENT 

ID-ER PACKAGE CONTAINS 4 EACH OF 12 SEQUENTIAL 


NUMBERS FROM 1 TO 12. (TOTAL 48 TAGS Wi TIES) 
TAG 3100 § 2100 IN WW 4 ATTACHMENT HOLE VERY 


MAIL CHECK OR MONEY ORDER FOR $85.00 TO 


Building Blocks for 
One Terrific Site System 


CASTLE 
TOWER 
CORPORATION 


— 
= 
= 
= 
=— 
— 
— 
— 
—_— 
_ 


Texas 
" Oklahoma 
ia New Mexico 


Castle/Spectrum is adding new sites daily. Recent acquisitions include 
22 rowers in Mississippi and the tallest buildings in Phoenix and Miami. 
Call us for complete site information. 


Spectrum Site Management Corp. 
800/966-8885 
Fax: 713/984-0066 


Castle Tower Corporation 
800/599-7238 
Fax: 915/690-5819 


THOMAS MOYER, BOX 463, UWCHLAND, PA 19480 


Designs, Manufactures, Installs 
Guyed and Self Supporting 


TOWERS 
Worldwide For 


CELLULAR, MICROWAVE, BROADCAST, 
CATVAND SPECIAL APPLICATIONS 


3400 HWY 75 NORTH 
P.O. BOX 536 
SIOUX CITY, 1A 51102 


LOOKING 
TO 


REACH 


SABRE COMMUNICATIONS CORPORATION 


PHONE (712) 258-6690 
1-800-369-6690 
FAX (712) 258-8250 


Circle (102) on Fast Fact Card 


TowerWatch 


Tower Monitoring Systems 
* FAA Reporting and Logging 
(to meet FCC & FAA requirements) 
* Lighting & Security Alarm Equipment 


1-800-475-1780 
* Central Station Monitoring 


Deator Inquines Wolcome 


Circle (101) on Fast Fact Card 


Mobile Radio Dealers 
and/or Service Shops? 


qualified recipients 
each month.* 


¢ Put your SalesMessage 
in front of 10,110 


° 41.1% circulation* 


* based on June 1995 BPA, 
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d index/hot line 


Page 


Company Number 


Air Comm 

AF Comm Supply .... 

Allen Telecom Group 

Andrew Corporation 

Anritsu Wiltron Sales Co. ... 32A4-B,33 
APE South 

Astron Corporation... 

Avcom of Virginia 

Barnett Electronics 

Bird Electronic Corp 

Broadcast Communications 

Cadex Electronics Inc 

Cartwright Communications 

Castle Tower Corporation 

Centurion International Inc. .........00 9 
Chargeguard Corp. ......ccccccscceeeees 75 
City of Fort Worth 

David Clark Co. INC. .cceeeeceeeeeees 12 
Communication Instruments ...........85 
Communications Services Co. ....... 78 
Communications Specialists 

Connect Systems, INC. veces 13 
Control Signal Corp 

Diablo Communications, Inc. .......... 86 
Direct Power & Water Corp. ........... 22 
Doppler Systems, INC. ...........:e 56 
Douglas Integrated Software 
DuraComm Corp, .....csecceseeeseeeeeeeeee 64 
DX Radio Systems 

E| Paso Communication Systems .. 69 
EMR Corp 

Engineered Endeavors Ine. ............ 37 
E Trunk Systems, Inc. wc... meee A | 
Harger Lightning Protection ............ 
HARK Electronic Systems 

Hutton Communications 

Hy-Q International 

IBC Technical Services Ltd. .... 

IFR Systems, Inc. ...... eee 
USES amganuaaaaaacaasunisne ys eirng 
JFW Industries INC. 0. eee 
Kenwood U.S.A. Corporation 

KNS Electronics Inc. ........... ne 
LandmarkTower Corp. .........:.0000000 63 
Larsen Electronics 

Marketronics 

Maxon America INC. ......0.::cceecceeeees 41 
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Advertiser 
Hotline 


Fast Fact 
Number 
602-275-4505 
.. 800-255-6222 
800-676-5342 
708-349-3300 
800-230-2972 
305-451-4722 
.. 714-458-7277 
.. 804-794-2500 
800-423-3858 
216-248-1200 
800-872-7513 
604-451-7900 
800-543-8614 
713-789-7651 
8... 800-228-4563 
800-458-3410 
817-871-8461 
508-751-5800 
970-962-9998 
800-875-5109 
800-854-0547 
800-545-1349 
.. 803-989-8000 
510-236-3700 
505-889-3585 
602-488-9755 
800-845-0408 
.. 816-746-8300 
213-257-0800 
915-533-5119 
602-581-2875 
216-974-6060 
914-245-1128 
.. 847-548-8700 
.. 803-875-4480 
.. 800-442-3811 
.. 606-283-5000 


316-522-4981 
916-677-3210 
.. 317-887-1340 
310-639-4200 
408-432-8100 
.. 817-335-8666 
800-426-1656 
.. 800-845-1230 
816-891-6320 


Company 

McManus Communications 

Mechem Electronics 

Meridian Communications 

Midian Electronics Inc. .........-+.0 15 
Modular Communication 

SYStOMSs.c2c eR 
Motorola Test Equipment... 
MX-COM gin@evcniinnamaeaiess 76 
NOrcOmm Corp, ....scesssessesecnseeersesneee 58 
IN SS REG cs cascnccsasassasssansersesoaaccsss atts CI 
Orbacom Systems INC. .........ce 7 
Ortel Corporation 


BOGS NIAGS. ccs asascasseananiearcancasaeassocatituae 70 
Polaris Industries 
Polyphaser Corporation 
Power Conversion Products 
Radio Express, INC. 2.0.0... cceeeerceeee 78 
RAM Communications 

Consultants, INC. ........eeeeeeeetee 72 
Ramsey Electronics, Inc. ...........+. 83 
RCW Distributing 
RELM Communications 
RMS Communications Group 
Rocky Mountain Comms. Ine. ........ 
Santa Fe Distributing 
Serviceware Corporation 
Sharp Communication .. 
Shure Brothers ING... cccccsseecesesees 
Sinclair Technologies Inc, .............. 
SOnWHGKE cis: smnarcamenracss 
Solar Electric Specialties ......0........ 
Stealth Network Technologies 
Survey Technology «0... 
TEIGDOIN NG isceiccovcsacconasccserscaceaszaveer 52 
TESS CO wannabes 
Times Microwave Systems ............44 
TowerWatth ........ecceeeeesecreeeeteeenee OF 
Transcrypt International, Ltd. .......... 3 
Valmont Industries, Inc. «0.0... 42 
Vega, A Mark IV Company 
Vocom Products Company LLC 
Wacom Products INC. ....... creer 
West Coast Radio «0.0.0.0... 


Wetec Electronics 
Wilmore Electronics Company 
ZetrOn, INC. oe. eee eeeeeeeceeeeeeeees 14,43,53 


Fast Fact 
Number 


Advertiser 
Hotline 


501-763-6250 
703-891-0569 
818-222-5655 
602-884-7981 


. 818-764-1333 
800-505-TEST 
800-638-5577 
916-477-8400 
206-661-1197 
609-829-4455 
818-281-3636 
305-776-0031 
219-936-4221 
800-752-3571 
800-325-7170 
815-459-9100 
703-266-1928 


70 1.4.21, 908-636-6970 
800-446-2295 
800-726-9015 
800-648-0947 
800-627-2022 
303-526-5454 
913-492-8288 
613-521-7391 

.. 800-548-2484 
800-25S-HURE 
905-727-0165 
303-344-5486 
800-344-2003 

.. 614-798-8783 
503-591-5986 
310-652-3666 
800-472-7373 
... 203-949-8400 
.. 800-475-1780 
800-276-8799 
402-359-2201 

4 oes, 818-442-0782 

23 ...... 800-USA-MADE 
817-848-4435 
310-268-2464 

77,87 ..... 901-286-6275 

22 «2.815564. 919-732-9351 

11,35,44 . 206-820-6363 


BeRELM* GE 


“aad * 


CHANNEL 
8 ar . 


REL 


nor @ * 


Yes,it's. true! Good things DO come in smalt 
packages...especially at RELM Commuinications. RELM’s 
newline of radios melude'some of the most:compact mobile 
. ; and portable radios: available. These radios feature a wide — 
me variety of power and feature combinations to meet virtually: 
at oe every application, And, best of all) these small packages carry 
small prices, too! 


SM Series Mobiles: (above) 
| 7) AQ watts power VHP (150-174 MHz) 
25 watts power UHF (450-482 MHz) 
S16 or. 99 channel capability. with'Scan 
Built-in CTCSS & DES 
Extremely easy, user friendly operation 


SE'Series: Mobiles: :tabove)- 
40 watts power VHF (150-174 MHz) 
25-watts power UHF (450-482 MHz) 
*\-6 channelcapability, with pre-set squelch) 
EN ne CTCSS, DCS'& Two Tone Sequential 


PT Series Portables: (above) 
» 5 watts power VHF (150-174 Miiz) 
4 watts power UHE (450-512 MHz) 
5.watts power Low Band (36-46 MHz): 
\ 6 channel capability without sean y 
~~ Built-in CTCSS, DCS & Two Tone Sequential— 
Great for Talk-Back Paging eG 


eee Series Portable: eft) 
4-watts power UHF (450-482 MHz) (482-512 MHz) 
\ 5 watts power VHP (148-174 MHz) 
/\°16 or 32 channel capability with scan. 
\ Built-in CTCSS and a full function: Keypad: for 
DIMF encode / decode and programmable ANI. 
Easy to use: with: h new, more comfortable: ‘ergonomic Sta 


A) 7707 Records Sas 
we Indianapolis, IN 46226 Tad Radio of aie oe 


i 3101-29 Ave, 
= — 1-800-821-2900 Vernon, BC ViT.-1Z2— 


= eUN New riri0 at {8M AN ADAGE COMPANY 604-545-1150 


——— “a Circle (2) on Fast 
oe, 


| | TP-3200 $279.95 

F caiured Shared Repeater Tone Panel” 

© with ALL 157 CTESS/DES codes. In 
‘Desktop or Rack Mountversion, 


| TE-64 $79.95 


Self-contained Eticoder, Rotary Dial Selection. 
‘(Great for the Sg Ci his aerayis'e eye 


quality, single frame, color ideo, ove 
nitrow: i bone ConenUnICa ans ehannel, 


“ec-1/cr. 1 $49.95 each 


Surface Mount Component Kits for: repairing 
SMT: citenits. CC-Difor Se ee for 


} 1D-8 $99.95 | 

; Auwomati ‘Morse Station: Es Meetsall 
1D Requirements: progtam- 

nuble sh ced Leos Mess ia 35 


PE-1000 $224.95 | 


Desktop P: aging Encoder, Two-tone sequential, 
other formats available: 7.5" x 718"xi2i7! 


| PE-2P $54.95 $D-1000 $59.95 | DTD-1 $59.95 PE-4/PE-15 $99.95 
‘Two-tone Sequential Encoder, ‘Two-tone Sa Decoder: Single Function DTMF Decéder, ‘Multiple Call POCSAG (RPE) 
Sub-assembly mounts inside-radio Peouiarama’ € unit provides Provides: switch outputs. via Paging Encoders. Where’ direct 
or other: enclosure. Multiple call switched outputs from two-tone DIME. 1.25" x 2.0% x-.4" control of local area paging is 


capability. 1.25% 2.0" 4° 


DCS-23 


Digital Coded Squelch 
Encoder-Decoder, Pro- 
grammable to all-codes. 
1,36" x 1.18" x .25" 


$59.95 


TS-32P 


$57.95 
Programmable CTCSS 
Encoder-Décoder. Tone 


squelch for any FM trans- 
ceiver. 1.25"x 2.0" x.4" 


paging ole 1& 25! x 2,0" x4" 


TS-64 


Sub-miniature Program- 
mable CTCSS Encoder- 
Decoder. 1.7" x-.78" x .25" 


$64.95 


$S-32SMP 


Sub-miniature CTCSS 
Encoder. Jumper program- 
mable. :53"x:1.0" x .16" 


desired; 1.78" x 1.03" x35" 


$27.95 


$S-32PA $28.95 
Programmable CTCSS 
Encoder. Custom tones. or 
audible tones also avail- 


able. .9"x1.3"x.4" 


The Sky’s The Limit! 


For over 25 years... 
bringing you tone signalling 
products that are as reliable as 
the day is long. Combine this 
with same-day shipping, toll- 
free technical support, and 
our no hassle one year war- 
ranty, and you'll realize the 


sky’s the limit in our efforts 
toward customer satisfaction. 

Shown are a few of our 
most popular tone signalling 


COMMUNICATIONS SPECIALISTS, INC. 


sade 426 WEST TAET AVENUE» ORANGE, CA.9266-4296 


(714) 998-3021 © FAX (714) 974-3420 
Entire U.S.A. (800) 854-0547 * FAX (800) 850-0547 


products. Call for details on 
these and all your tone signal- 
ling needs. A free catalog will 
be mailed upon request. 


oo 


Outside USA or Canada: Jescom Intemational, 1 Waters Park Dr. #117, San Mateo, CA 94403 USA = Phone (415) 574-1421 - FAX (415) 574-5297 - Also in Italy and Spain 


Circle (3) on Fast Fact Card 


